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A CLASS OF CONVEX CURVES RELATED 
TO THE CONIC SECTIONS 


F. A. VALENTINE, University of California at Los Angeles 


1. The problem. Consider two disjoint closed convex sets LZ and S in the 
euclidean plane E. For any point xeE let L(x) and S(x) designate the shortest 
distances from x to L and from x to S, respectively. Let C denote the set of 
points for which 


(1) S(x) S eL(x), 


where ¢ is a non-negative constant. 

If L is a straight line and if S is a point, then we know that C is bounded by 
a conic section. In general, if S and L are arbitrary disjoint closed convex sets, 
the set C need not have convex components. However, if L is a straight line and 
if S is an arbitrary closed convex set disjoint with L, then each component of C 
is convex. To prove this, and other related theorems, we recall the fact* that 
for any closed convex set S the distance function S(x) is a convex function of x. 
This means that for all a>0, a+8=1, xeE, yeE, we have 


S(ax + By) S aS(x) + BS(y), 
L(ax + By) S aLl(x) + BL(y). 


THEOREM 1. If L is a straight line and if S is any closed convex set disjoint 
with L, then each component of the set of points C satisfying (1) is a convex set. 


Proof. Since L-S=0, we have C-L=0. Let C; and C, be the portions of C 
which lie on opposite sides of L. Choose xeCi, yeC, so that we have 


(3) S(x) S eL(x),  S(y) S eL(y). 


Let ax+y be any point on the line segment joining x and y so that a>0, 
B>0, a+8=1. Since x and y lie on one side of L, and since L is a straight line, 
we have 


(4) L(ax + By) = aL(x) + BL(y). 
Conditions (2), (3) and (4) imply that 
S(ax + By) S eL(ax + By). 


(2) 


Hence ax+fyeCi, and thus C; is convex. Similarly-C, is convex. We have also 
shown that C has at most two components. 


* E. F. Beckenbach, Convex Functions, Bull. Amer. Math. Soc. vol. 54, 1948 pp. 439-460 
(see page 446). 
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THEOREM 2. In addition to the hypotheses of theorem 1, suppose S is bounded. 
If e<i, then C is a bounded convex set. If e>1, then C consists of two un- 
bounded convex sets. If e=1, then C 1s an unbounded convex set. 


Proof. By definition, an outward normal N to S at a point p is a half-line 
which is perpendicular to some line of support T to S at p; moreover, N and S lie 
on opposite sides of T. We choose the line L as the x-axis, and choose an x-axis 
perpendicular to L. We also assume x,20 in the half-plane which contains (Cj. 
Now let N be an outward normal to S whose slope is m. Choose a (£1, &) co- 
ordinate system with origin at the foot of N (namely N-S), and with axes 
parallel to the corresponding axes of the (x, x2) system. Also assume the equa- 
tion of L in the (&, &) system is £;= —a(a>0). The equation of the outward 
normal N is &£.=mé,. For any point = (&, &) on N we have 


L®@=|&+el, 


In order for a point &N-C;, to exist satisfying (1) with the equality sign it is 
necessary and sufficient that 


| /1 + = e(a + &), a+t>0. 
This is equivalent to 

if > 0 

1+ m? — 

(5) Vi+m e 
= if §; <0 
if & <0. 


If m= +, it is clear that there is always a point §=(0, &)eN such that S(&) 
=eL(E). 

If a closed convex set C; is unbounded, there exists a direction such that for 
any point xeCj, a half-line through x exists having this direction and lying in 
C;. Notice that for e21, the first of equations (5) has no solution for all values 
m* Se?—1. This together with the above remark implies that C, is unbounded 
when e21. If e<1, then both of equations (5) have solutions for all values of m. 
This together with the opening remark in this paragraph implies that C, is 
bounded when e<1. To prove that C,; must be unbounded when it exists one 
follows an argument similar to that given for Ci, in which, however, §,<0, 
a+&<0. Moreover, it is easy to verify that the set C2 is not null if and only 
if e>1. 

In the remaining sections we assume the hypotheses of theorem 2. 


2. Case e>1. Observe that when e>1, the first of equations (5) has no 
solution when m?=e?—1. 


THEOREM 3. If e>1, then-each component of C has two asymptotes whose slopes 
are + V/e?—1. 
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Proof. We will establish the existence of an asymptote to C, with slope 
Ve—1. Adopt the (x;, x2) coordinate system which has L as x2-axis, and as- 
sume x:>0 for all points in C;. There exists at least one point a*=(at, a>) 
on the boundary of S for which an outward normal WN exists having a wet 
Veé—1 and lying in the half-plane x, >0. Let T be the line of support to S at a* 
which is perpendicular to N. Furthermore, for any point a=(a1, a) in the 
half-plane x,>0 let ¢(a) be the x2-intercept of the line through a parallel to T. 
Thus 


He) = +o 


am 
Since S is convex, it lies below its line of support T, so that for all aeS we have 
(6) o(a) S ¢(a*). 
Consider the family of lines Ly parallel to N having 6 as x:-intercept. Thus 


(7) Ly: Ve —1%4+ 5. 
We will prove Lyia*) is an asymptote to Ci. 

To do this we first show that if L, intersects Cy, then b<(a*). Let Ly inter- 
sect Ci; then Ly, intersects the boundary of C; in, say, the point x. If a denotes 
the point of S nearestf to x, then since xeL», condition (7) implies 
(8) S?(%) = — a)? + (%2 — ae)? = — p(x, a) + g(a) 
where, by definition, 


p(x, a) = — 1 (p(a) — 

g(a) = a1 + (a: — b) > 0. 
Because x lies on the boundary of C;, we have S(x) =eL(x) with x,>0, so that 
(8) implies p(x, a) =q>0. Hence, conditions (6) and (9) imply that b<¢(qa) 

We next prove that if b<¢(a*), then Ly intersects C,. Consider a point x on 
Ly. Since a* lies in S, we have 

S?(x) S (x1 — ai)? + (x2 — ast)? = e?L2(x) — p(x, a*) + g(a*). 


Clearly p(x, a*)— 0 as x10 since b<¢(a*). Therefore S(x) SeL(x) for all 
points x of Ly with sufficiently large x;..This shows that if )<¢(a*), then Ly 
intersects C; in a half-line. The latter two italicized statements prove L¢a*) to 
be an asymptote of Ci. 

In the same manner one can prove that the line 


Bi 
— 1 


T Since S is a closed convex set, there is a unique point of S nearest to x. 


(9) 
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is an asymptote to Ci, where 6* is a point on S where an outward normal to S 
exists having a slope — ~/e?—1 and lying in the half-plane x1>0. 

The pair of asymptotes to C; is obtained by considering normals to S which 
have slopes ++/e?—1, and which intersect L. The reasoning is similar to the 
above. 

3. Case e<1. In this section we find an interpretation for the equation 
c=ea when e<il. 


Lema 1. Let L; be a line of support to S which is parallel to L, and let L,-S. 
The outward normal to S at § which is perpendicular to L, intersects the boundary of 
Cata point z. Then the line Lz through z parallel to L, is a line of support to C. 


Proof. Suppose the lemma were false. Then there exists a point yeC such 
that y and S are on opposite sides of Lz. Since C is convex, and since zeC, eC, 
there exists a point xeC- Le such that S(x)<eL(x) =ex:. Since S and x are on 
opposite sides of Li, S(x) 2S(z). But we have S(z) =eL(z) =eL(x) =ex:, which 
contradicts S(x) <ex;. Hence, the lemma is true. 


THEOREM 4. Let L, and Ly be the two lines of support to C which are parallel 
to L, and let L* be the line parallel to L which is midway between L, and Ly. Simi- 
larly let Ly and L, be the two lines of support to S parallel to L, and let L’ be the 
corresponding line midway between L; and Ly. Let c be the distance between L* 
and L’', and let 2a be the distance between L, and Ly. 

Then c=ea. 


Proof. Without loss of generality, suppose the following lines are listed in 
increasing distance from L, namely, Ly, L, L:, Lz. By virtue of Lemma 1, there 
exist points xeL,-C, feLe-S, yeLy-C, neL,:S such that 1.28, 
n2=Y2. By definition 


2 eee 2 


(10) c= 
Since x2=£2, n2=ye, we have S(x)=x1—£1=ex, S(y)=m—y1=ey1. Hence (10) 
implies that 


e(x1 — 91) 
¢ = = 
2 


éa. 


No doubt there are further properties of the set C analogous to those of the 
conic sections. The definitions can be generalized to higher dimensions. It would 
be of interest to determine necessary and sufficient conditions on ZL and S so 
that the components of C be convex. 
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NOTES ON THEON OF SMYRNA 
G. C. VEDOVA, Newark College of Engineering 


1. Historical background and meaning. In “The mathematical rules neces- 
sary for the study of Plato”* Theon of Smyrna (circa 140 A.D.) states the 
following rule: 

Let two units be laid out, of which we take one as the side and the other as the diagonal... 

add to the side the diagonal and to the diagonal two sides . . . the diagonal is now 3 and 

the side 2. Again, to the side add the diagonal and to the diagonal twice the side . . . the 

diagonal is now 7 and the side 5 .. . and the addition being thus continuously made the 

ratio alternates, the square on the diagonal being now one more now one less than twice 

the square on the side . . . therefore the squares of all the diagonals are the double of the 

squares of all the sides, alternately exceeding or falling short by one. ... 


Symbolically, if s,, dn, denote the side and diagonal numbers obtained at 
the mth step, then Theon’s rule gives the formulas 


= Sat dn, 
= 25n + dn, 
which yield the sequence of ratios d,/Sp. 
(1) 1/1, 3/2, 7/5, 17/12, 41/29, 99/70, - - - 


beginning with d,=1, s,=1. In this sequence, Theon seems to say, the ratio 
d,/s, alternates so that d2 is now 2s2+1, now 2s2—1. 

J. Dupuis** sees in this the solution, in integers, of the indeterminate equa- 
tion y?—2x?= +1; for, suppose y=a, x=) is such a solution. Then a?—25? 
= +1. Form by Theon’s rule, the values a’=a+2b, b’=a+b. We have 


a’? — 2b? = (a + 26)? — 2(a + b)? = — a? + 26? = — 1, 


that is, a’, b’ is a solution also. Now, a=1, b=1 is a solution; hence Theon’s 
rule gives an infinity of solutions. 

However, T. L. Heathf sees in Theon’s rule an algorithm for successive ap- 
proximations to the square root of 2. For, from y?—2x?=+1 we get y/x 
= /2F1/x? whence the limit y/x= 4/2, which shows that the term d,/s, of 
the sequence converges to +/2, being alternately less and greater. 

Theon gave neither a derivation nor a proof of his algorithm. But, from 
Proclus’f assertion that the Pythagoreans discovered the “side and diagonal” 
numbers, and that a proof of their characteristic property was given by “him” 
in the second book of the “Elements,” and taking the “him” in question to be 
Euclid, Heath reconstructs the following derivation (Book II, Proposition 10): 


* Theon de Smyrne, ed. Jaques Dupuis, Paris 1892. 

** Ob. cit., p. 72. 

t T. L. Heath, History of Greek Mathematics, Vol. 1, Oxford, 1927. See also G. J. Allman, 
Greek Geometry from Thales to Euclid, Dublin, 1889. 

t T. L. Heath, op. cit., Vol. 1. 
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If a straight line be bisected, and a straight line be added to it in a straight line, the 
square on the whole with the added straight line and the square on the added straight line 
both together are double of the square on the half and of the square described on the 
straight line made up of the half and the added straight line as on one straight line, 


which means that if AB is bisected at C, and the whole line is extended to D, as 
in the line below, 


A Cc B D 


then AD?+BD?=2(AC?+CD*), or, setting AC=CB=x, and BD=y, 
(2% + y)? + = + (x + y)?] 
whence, by transposition, 


(2% + y)? — + = 2x? — y?, 


an identity. 
From this it is clear, says Heath, that if x1, y1, satisfy either of 


2x2 — y? = 1, 2x? — y? = — 1, 
then x2=x1+ 41, y2=2x1+%41 satisfy the other. 
4 
F 
A 
A G 
B C B D 
C 
Fic. 1 


A curious derivation of Theon’s formulas, due to P. Bergh, is given by M. 
Cantor.* The proof as given by Bergh is quoted below, with reference to 
Figure 1: 


If we start with an isosceles right triangle, ABC, of side s, and diagonal d,, and extend 
each of the legs a distance dn, to the points E and D, and complete the triangle EBD, then 
the new diagonal will be 2s,++-d,, and the new side s,+d,. If the perpendiculars A F, CG 
are drawn the proof is obvious. 


* M. Cantor, Vorlesungen iiber Geschichte der Mathematik, I, p. 437, Leipzig, 1880. Also 
T. L. Heath, The Elements of Euclid, I., p. 401. Cambridge, 1924. 
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It is implied in this construction that the sides and diagonals obtained in 
the way described are Theon’s “side” and “diagonal” numbers; that they can- 
not be, however, becomes immediately evident when it is noticed that for any 
pair Sn, dn and Sm, dm of Bergh’s numbers we always have d,/sS1=dm/Sm, an 
equality which is never true of Theon’s numbers. 

It is probably far-fetched to see in this algorithm of Theon’s either a deliber- 
ate attempt to solve* the indeterminate equation y?—2x?= +1, or one to find 
successive rational approximations to the square root of 2 though, obviously, 
considerable success was achieved, incidentally, in both. A clew to what seems 
to have been Theon’s purpose is provided by a statement** he prefixes to his 
rule: 


As unity is the principle of all figures, according to the highest and generating ratio, so 
also is the ratio of the diagonal to the side found in the unit. 


This strongly suggests that Theon, a known Pythagorean, is still trying, some 
600 years after the death of Pythagoras, to defend the Master’s doctrine that 
the unit is the constituent element of all numbers and the point that of all 
figures. 

It has already been said that Proclus definitely assigned the “side” and 
“diagonal” numbers to the Pythagoreans. But it can also be shown that a 
derivation of Theon’s numbers, proceeding entirely on Pythagorean considera- 
tions is entirely feasible. Consider Figures 2, 3, and 4. That d?—2s?=0 has no 
solutions in integers was known. Hence, that the ratio d/s=+/2 could not be 


2s: 


2 2 
s* 2s; 


Fic. 2 Fic. 3 Fic. 4 


generated by the unit was obvious, since d and s are incommensurable. This 
contradiction of the Pythagorean doctrine was to be combatted. The fact that 
x?-+?= 2? had solutions in integers had been shown both by Pythagoras and 
by Plato. Hence, that the relations, 


1= dy, 


+1 = 2ss, 


* This would be not only an anticipation of Diophantus by over a hundred years, but also a 
vast improvement over the paucity of his solutions. 
** J. Dupuis, op. cit., p. 72. 
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might have solutions in integers was not impossible. These are the cases of Fig- 
ures 3 and 4 above. Euclid’s theorem (Bk. II, prop. 10) would then come to 
mind. The ratio d,/s, could still be found in the unit, though by a limiting 
process. The day was saved. 

It should be noticed that the identity of Book II, proposition 10, would make 
the solution of the more general case, y?—2x?= +k possible, for any number k. 
Thus, for k=2, if x1, y; satisfy either of 


— = 2, y? — = — 2 
then x1+41, 2x1+4: satisfy the other. Now x,=1, y,=2 satisfy the first of these. 
Hence, 


(2) 2/1, 4/3, 10/7, 24/17, 


is another sequence of rational approximations to +/2. But now the ratio d,/sa 
alternates so that the square of the diagonal is now 2 more, now 2 less than twice 
the square on the side. The unit does not play now the all-important role of 
“generating principle.” 

2. Some generalizations. A generalization of Theon’s Rule to cover the more 
general case 


th 


has been pointed out. It will be observed, of course, that the bigger the number 
k the slower is the convergence of d,/s, to »/2. But here is another, more useful 
generalization. 

Starting with the equation, 


Kx? =C, 


and supposing that (x), yi) is a solution, one may seek numbers m, 2, 7, s, 
which would make 


= mx + ny, 

also a solution, that is, such that 

Kn = (ra, + sy) — K(mx, + =C. 

This would give 

(A) (ra, + — K(mx, + ny)” = Kn 

whence 

Kn )y; + 2(rs — Kmn)x1y1 + Km’) x; = Kn. 


If, now, m, n, r, s are chosen to satisfy the conditions, 
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s?— Kn? = 1, 
(B) rs — Kmn = 0, 
r? — Km’? = — K, 


then (A) will become an identity and (x2, y2) a solution.* This would give the 
recursion formula, 


= 7X1 + SH, 
= mx, + ny, 
for the sequence ¥1/%1, ¥2/x2, ys/xs, of successive rational approximations to 


/K, from above if C>0, from below if C<0, the convergence being rapid or 
slow according as | C| is small or large. 

If successive rational approximations alternately from above and below were 
desired, then numbers m, n, r, s could be sought such that if x;, y: satisfied 
either of y?—Kx?=C, y?—Kx?=—C, then 

x2 = mx, + ny, 
y2 = + 
would satisfy the other. This would lead to the condition 


(rx, + — K(mx, + ny)? = — y? + Kx, 


and hence to the system 


s?— Kn? = —1, 
(C) rs — Kmn = 0, 
r? — Km’ = K, 


which, if solvable for m, n, r, s, would lead to the required approximations. 
Thus, to find rational approximations to »/5, from above, we may start 

with y?—5x?=1, taking x2=4, y,=9 as a first solution. Then, from (B), with 
K=5, satisfied by m=9, n=4, r=20, s=9, we would get 

= 94, + 4y1, 

= 20%; + 9y1, 
as a recursion formula, and from this the sequence 
(3) 9/4, 161/72, 2889/1292, -- - 


of rational approximations to +/5 from above. 
Again, starting with y?—5x?=—1, taking x,=1, y:=2, as a first solution 


* The charge is often made against the ancients that they failed to make (at times obvious) 
generalizations. But here the solution of 7*—2x*=k would not serve Theon’s purpose except for 
k=1, and the solution of the more general y*—Kx?=C was altogether beyond him since the only 
identity (A) available to him was the one for the case K =2 (Eucl. BK II, 10). 
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and proceeding as above we would find the same recursion formula (it may be 
seen, from (B) or (C) that m, n, r, s are independent of the constant C of the 
equations y?— Kx?= + C) which yields the sequence 


(4) 2/1, 38/17, 682/305, 


of rational approximations to »/5 from below. 
Finally, starting with y?—5x?=—1, and the first solution x,=1, y,=2, we 
get, from 


(ra, + sy)" — S(mx, + =— — 5x1), 
the conditions 
s? — $n? = — 1, 
rs — 5mn = 0, 
— Sm? = 5, 


satisfied by m=2, n=1, r=5, s=2, and thus the recursion formula, 


= 24%,+ 1, 

ve = 541+ 
which yields the sequence 
(5) 2/1, 9/4, 38/17, 682/305, --- 


of rational approximations to +/5, alternately from below and above. 

We inquire now into the necessary and sufficient conditions under which the 
method outlined above is effective. Suppose rational approximations to ~/K, K 
not a perfect square, are to be found. We find a solution of y?— Kx?=C (this can 
always be done by choosing C suitably)* and then seek numbers m, n, r, s, to 
satisfy conditions (B) or (C), above, for a monotonic or an alternating se- 
quence, respectively. 

Conditions (B) lead to 


K=rs/mn, s=m=J/n+1= /S/Kn?+ 1, whence m? — Kn? = 1. 


Now m?— Kn?=1 is always solvable in integers;** hence the monotonic se- 
quence of rational approximations can always be found, the convergence being 
from below or above according as C<0 or C>0. 

Conditions (C) lead to: 


K =rs/mn, s=m=+/mn—1=+/Kn?—1, whence m? — Kn? = — 1. 
This last equation is solvable in integers only if the number of quotients in 
* For example, we can take x=1, C=#—K, where # is the smallest square greater than K; 


this yields Thus x=1, y=# solution. 
** See G. Chrystal, Algebra, Part II, p. 450. Edinburgh, 1889, 
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the period of the development of »/K as a simple continued fraction is odd;* 
hence, the alternating sequence of rational approximations can be found only if 
the period of \/K is odd. 

This method does not seem to be capable of extension to the finding of 
rational approximations to roots of higher index, that is, to \/K, v>2. For, to 
find the vth root of K one begins with 


y — Kv =C, 


and the solution x = x1, y= 41, which may be found for any K by a suitable choice 
of C. Then, assuming 


= mx, + ny, 
ye = 7X, + 
one seeks rational values of m, n, r, s that will make 
(ray + — K(mx, + = yi — Kai 


an identity. This leads to the conditions: 


(1) r’ — Km’ = — K, 
(2) — = 0, 
(3) — Km’—*n? = 0, 
(v — 1) r2s7-2 — Km'n’-* = 0, 
(v) rs’! — = 0, 
(v + 1) — Kn” = + 1. 


If non-zero solutions of this system exist, then from (2) and (3) we find 
r/s=m/n where nr/ms =1; then from (3) we find 


m’-2n2 ms? om” 


Hence, a necessary condition for such a solution to exist is that K be a perfect 
vth power of a rational number. But in such a case rational approximations to 
/K are unnecessary. 
We examine now the possibility of zero solutions. We find: 
(a) If r=0, then m=1, n=0, s=1 and (D) becomes x2=4%1, y2=¥1, which yields 
no convergent sequence. 
(b) If n=0, the same result is obtained. 
(c) If m=0, then K = —(r)’, a perfect vth power. 
(d) If s=0, then K = —(1/n)’, a perfect vth power again. 
Hence, under any assumptions, no useful results are obtained. 


* G. Chrystal, op. cit., p. 451. 
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3. Relationships to continued fractions. It has probably been noticed by 
the reader that sequences (1) and (5), above, are the convergents of the simple 
continued fraction expansions of »/2 and +/5, respectively, and that sequences 
(3) and (4) are, respectively, the even and odd convergents of the same expan- 
sion of »/5. In a manner that is consistent with continued fraction theory, they 
converge to +/5 from above and below. The terms of sequence (2), however, 
are not the successive convergents of the simple continued fraction expansion of 
/2, nor, in general, are the successive alternating rational approximations 


to \/K, obtained by this method from the first solution x;, y; of the equation 
y?— Kx? = C, the convergents of the simple continued fraction expansion of ~/K, 
though they are the convergents of a continued fraction expansion of ./K of a 


more general type. For, if 1/x1, ye/x2, ys/x3, - + +, are the convergents of the 
continued fraction 


(F) 
+ a3 + 
then 
QYi- b; 
(G) Yi = GYi-1 + 


with the initial conditions yo=1, y1=a1; x1=1, x2=a2. Hence, since y;_1/x;-1 
~i-2/x;-2, we can solve for a; and 6;. In other words, the terms of (E) above 
are the convergents of some general continued fraction (F). 

Again, if (F) is to be a simple continued fraction, then 6; =1, for7=2,3,---, 
and (G) becomes 


Vi = QYi-1 + Vi-2, 
(H) 

whence it follows that 
(1) — = (—1)4. 


Hence, if the terms of (E) are to be the convergents of the simple continued 
fraction expansion of »/K, then, from (J), 


(-—1)* = — Yi-1% = + SYi-1) + nyi-1) 


2 2 


2 2 
= rXj-1 — Nyi-1, Since s = m, 


n(K since K = rs/mn = r/n. 


Hence, for 7=2, 
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1= n(K xy yi) = — nC, since is a solution of Kx’ = C 


by hypothesis. Now and C are integers, and n is positive; therefore, n=1, 
C=-1. 

We have found that K must satisfy the condition m?—Kn?=—1 for an 
alternating sequence (E) to exist. If n=1 this gives K=m’?+1. We conclude 
then that the necessary conditions for the terms of (E) to be the successive 
convergents of the simple continued fraction expansion of ./K are: 

(1) The period of ~/K must be odd, 

(2) K must have the form m?+1, 

(3) x1, y1 must be a solution of y?—Kx?= —1. 
It is easy to show that these conditions are also sufficient. But the first of the 
above conditions is implied by the second; for if K=m*+1 then it is easily 
found that , 

K=m+ 

a recurring continued fraction of period 1. Hence, (E) will represent the con- 
vergents of the simple continued fraction expansion of »/K if and only if K is 
of form m?+1 and x, 4; is a solution of y?— Kx? = —1. It will be seen now that 
sequences (1) and (5), above, are instances of (E) for K=2=1?+1 and K=5 
=2?+1. 


4. Remarks. The main usefulness of this method lies in the ease with which 
it provides rational approximations to pure quadratic surds. Thus, to find an 
alternating sequence of rational approximations to 1/13 we may proceed thus: 

We have: K =r/n=13/1=26/2 =39/3=52/4=65/5= ---. 

We stop at 65/5, for 5X65—1=324, a perfect square. 

Hence, r=65, n=5, s=m=18, and thus 


65% 18y;, 
18%, + 


We solve now equation y?—13x?=C. 

Take x,;=1; yi=13+C; take C=3; this gives y,=4. 

Hence, y/x=4/1, 137/38, 4936/1369, 177833/49322, - - - is a sequence of 
rational approximations to »/13 from above and from below alternately. 

The third term of this sequence agrees with its limit to six decimal places. 
For it is easy to see that the error €,, made in taking the mth term for the limit 
of the general alternating sequence, satisfies the condition 


< | Yn/ Yn1/Xn41 | 
This reduces, by (I) above, to the well-known form 
En < | | 


if the sequence is the sequence of convergents of a simple continued fraction, 
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PECULIARITIES OF POLYHEDRA* 
S. S. CAIRNS, University of Illinois 


1. Introduction. Mathematical impossibilities. Mathematical reasoning, 
even of an elementary nature, frequently carries one far beyond the limits of 
his unaided imagination. The results of such reasoning can be divided into proofs 
of (1) the correctness of certain statements which one would be inclined to be- 
lieve anyway, (2) the falsity or impossibility of something which one would ex- 
pect off-hand to be true or possible, and (3) conclusions the very nature of 
which would not be suspected without mathematical analysis. 

A special interest attaches to proofs that some plausible statements are 
false. To this category belong the demonstrations that the circle cannot be 
squared nor the angle trisected nor the cube “duplicated” with straightedge and 
compass under the classical restrictions. The false statement that these con- 
structions are possible is plausible, partly because one can, with little difficulty, 
construct arbitrarily close approximations to the desired angles and areas. The 
proofs of the impossibility are far more interesting than successful constructions 
would have been. Such proofs have the added advantage of revealing funda- 
mental properties of the real number system. In the case of trisecting the angle, 
the most direct proof involves (1) a study of what can be done with straight- 
edge and compass and (2) a demonstration that the trisection problem falls 
outside the category of what thus can be done. Such discussions are accessible 
in the literature. They should be comprehensible to any one who has met with 
good success in high school algebra and has gone far enough beyond to master 
the solution of the general cubic. Nevertheless, angle trisectors are always with 
us. Some of them are probably incapable of comprehending the proofs that they 
are attempting the impossible. Others have never looked at such proofs, being 
uninformed as to their existence or without the initiative to seek them out in 
the literature; also, perhaps, being like a certain college freshman who once, 
with a sweet and confident smile, informed the writer that he “didn’t like to 
think anything was impossible.” 

It is not the present purpose to add to the already ample literature on tri- 
secting the angle, but, rather, to reveal a few apparently simple things which 
one cannot do with a lump of modeling clay. Suppose the clay is originally 
in the form of a solid sphere, and one sets out to investigate the various poly- 
hedral shapes into which it can be deformed. In the course of such deformations 
it is understood that there shall be no pulling apart or sticking together of the 
clay. This rules out, for example, the punching of a hole, like a tunnel, all the 
way through the lump and also the formation of a handle by pulling some of the 
clay out in a long piece and sticking the free end back onto the main portion. 

A polyhedral region is a solid whose boundary, referred to as a polyhedron, 
is made up of a finite number of faces, edges, and vertices. Certain restrictions 


* An address delivered before the Missouri Section of the Mathematical Association of 
America on March 24, 1950. 
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on the relationships among the faces, edges and vertices can best be clarified 
by first considering convex polygons and convex polyhedra. A convex polygonal 
region in a plane is a finite region which can be defined as the intersection of a 
finite number of distinct half-planes, where a half-plane is definable by a condi- 
tion of the form, 


(1.1) ax+by+c20, |al+|5| >0, 


in terms of some rectangular cartesian coordinate system (x, y). Thus a set of 
conditions, 


(1.2) ax+ by+c 20, (i= 1,---+,a), 
defines such a region #. It will be assumed that (1) the interior, 
(1.3) p: + biy + > 0, (i= 


of this region is non-vacuous and (2) that none of the @ conditions in (1.2) can 
be deleted without changing the region 5. 

In similar fashion, and with precisely analogous restrictions, a convex poly- 
hedral region ™ in euclidean three-dimensional space is defined by a set of in- 
equalities, 


(1.4) p: axt+ by +cz2+d; 2 0, (i= 
the interior of j being 
(1.5) p: ax+tby+ez+d;>0, (¢=1,---,F). 


As a result of the restrictions, each of the F planes, 
(1.6) + by + +d; = 0, 


contains a convex polygonal region on 6 called a face of § or of the boundary 
polyhedron Il=fj—p. There are therefore F faces of II. Any two of these faces 
are distinct or have in common either a single point, called a vertex of II, or else 
a line-segment (called an edge of II) joining two vertices. 


(A) The following facts present no difficulties: 
(1) Each face has at least three edges. 
(2) Each vertex belongs to at least three edges. 
(3) The vertices on any face can be cyclically ordered so that each is joined 
to its successor by an edge. 
(4) The faces containing any vertex can be cyclically ordered so that each 
has an edge in common with its successor. 

(B) Many of the results will apply to the more general situation in which the 
surface S, of the lump of modeling clay is divided into a map of imaginary 
countries (the “faces” of S) covering the entire surface, subject to the following 
conditions. (1) There are at least two countries. (2) The boundary of each 
country is a simple closed contour with at least one point, called a vertex, on it, 
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each such contour being divided by its vertices into arcs called the “edges” of S. 
(3) If two countries have in common a boundary point other than a vertex, 
then they have in common the entire edge through that boundary point. 


2. Restrictions on a polyhedron II. The symbol II will denote an arbitrary 
polyhedron subject to §1(A) and to the added conditions: (1) that two faces 
have in common at most a single vertex or a single edge and (2) that II bound a 
region satisfying the condition imposed on the modeling clay; that is, no “han- 
dles” and no “tunnels.” The following statements give some of the possibly sur- 
prising restrictions* on II. 

(A) The polyhedron II cannot have exactly seven edges, though six edges and 
any number higher than seven are possible. 

(B) It is impossible that either (1) every face of Il have more than five vertices or 
(2) every vertex belong to more than five faces. In fact, at least four faces must have 
fewer than six vertices, and at least four vertices belong to fewer than six faces. 

(C) It ts impossible that, simultaneously, every face have more than three 
vertices and every vertex belong to more than three faces. In fact, the number of tri- 
angular faces plus the number of vertices on three faces is at least eight. 

(D) It is impossible that there be either (1) an odd number of odd-sided faces or 
(2) an odd number of vertices each belonging to an odd number of faces. 

(E) (1) If every vertex belongs to just three faces and every face is pentagonal or 
hexagonal, then exactly twelve faces are pentagonal. (2) If every face is triangular 
and each vertex belongs to either five or six faces, then exactly twelve vertices belong 
to five faces each. 


It is recommended to all practising and potential angle trisectors that, when- 
ever their life mission begins to pall, they take a large hunk of modeling clay 
and try to disprove any or all of the foregoing statements. This task would 
equal the other in futility and possibly in fascination; and it has the advantage, 
for him who undertakes it, that he need go no further in this article, for, from 
here on, a logical establishment of the above results is presented and such 
demonstrations spoil the fun of the whimsical Don Quixotes on the fringes of 
mathematics. 


3. Proofs. The following notation will be employed: 


V = the number of vertices of II, 
(3.1) HE = the number of edges, 


F = the number of faces. 
Also 
(3.2) V; = the number of vertices each belonging to exactly i edges, 
F,; = the number of faces each having exactly i edges (¢ = 3,4,5,-+°+). 


* These results are to be fourid in the book, Vorlesungen tiber die Theorie der Polyeder by 
Ernst Steinitz, Springer, 1934, edited by Hans Rademacher. 
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Since each face has at least three and at most V—1 edges, and since each 
vertex belongs to at least three and at most F—1 edges, 


+ 
F =F3 + Fa +Fs + Fy-.. 
The results stated in §2 can now be symbolically expressed as follows: 


(A) E¥7 but E=6, 8,9,-- are all possible. 

(B) Fs+ Fit and V3+Vit Vs=4. 

(C) 

(D) (Fs+Fs+ Fit and (Vs+Vs+Vi+ are both even numbers. 

(EZ) If V=Vs and F=F,+ Fo, then Fs=12. If F=F; and V=V5+ Ve, then 
Vs=12. 


(3.3) 


It is noteworthy that all the above notations and results are symmetric in 
vertices and faces; in other words, that the F’s and V’s can be interchanged 
throughout results (A) —(£) without any change of meaning. 

(F) The interchangeability of the V’s and F’s is known as a duality principle. 
Two statements are dual to one another if each is carried into the other by the 
interchange of the V’s and the F’s. 

For example, (B), (D), and (£) are each made up of a pair of dual results. 
Result (C) is self-dual and so, in a trivial way, is (A). 

(G) The equations (3.3) are a dual pair. It may be observed, as the discus- 
sion continues, that all other equations on which the proofs of results (A) to 
(EZ) are based are also either self-dual or fall into dual pairs. This means that 
it will be sufficient to prove only one of each pair of dual results, since inter- 
changing V’s and F’s would yield a proof of the other. 

A geometric insight into the reason for duality can be obtained as follows. 
Consider the faces of II as maps of countries on a polyhedral earth; or, what 
amounts to the same thing, let the faces, edges, and vertices of II be mapped, 
preserving their relations to one another, onto a sphere S. Interior to each face 
select a vertex. These will be the vertices of a so-called dual “polyhedron” or 
map. If two faces f; and fz have an edge in common, let the dual vertices vj 
and vy on these two faces be joined by a new edge e’, crossing e at a single point 
and meeting no other edge or vertex of either map. These new edges, such as e’, 
belong to the dual map and subdivide S into “faces,” each containing just one 
vertex of the original map. It is easily verified that if v is the vertex of II ona 
given face f’ of the dual map, then v belongs to as many faces of II as f’ has 
vertices in the dual map. Since the relations between the maps are symmetric, 
the duality principle follows. 

EULER’S THEOREM. This result can be expressed by the equation 


(3.4) V+F=E+2. 


It is a self-dual relationship. Geometrically, it means that the number of vertices 
plus the number of faces of any polyhedron must be exactly two greater than 
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the number of edges. 

For simplicity, Euler’s Theorem is here stated and discussed only for a con- 
vex polyhedron II, even though the theorem is of much more general applicabil- 
ity. Since II is convex, it can be mapped by a central projection from an interior 
point O onto a sphere S with O for center. The edges of the map are geodesic 
arcs. If the radius of S is 1, then the so-called “spherical excess” for any face of 
the map equals the area of that face. The spherical excess is the amount by 
which the sum of the angles of an n-sided face exceeds (n—2)m radians. Let 
the area formula be applied to all F of the faces, and let all the angles at each 
of the V vertices be summed, giving 27 V radians. The sum of the areas of the 
faces is the entire area of S, namely 47. Hence, since each edge belongs to 
exactly two faces, 


(3.5) — (2E — = 4n, 


which is equivalent to (3.4). 

The above theorem, although named for Euler, was known, perhaps a hun- 
dred years earlier, to Descartes, whose argument employed the angles of the 
plane faces of a polyhedron. Euler’s independent discovery of the relation was 
achieved through an inductive process. The proof presented above is to be 
found in A. M. Legendre, Eléments de géométrie (1809) and somewhat earlier, 
in M. Hirsch, Sammlung geometrischer Aufgaben (1807). For other proofs and 
further historical details, see §5 of Steinitz (op. cit.). 

Since each edge belongs to exactly two faces, 


(3.6) 2E = 3F3+ — 1)Fy-i. 
By a dual argument, 
(3.7) 2E = + (F — 1)Vr-i. 


Since the left sides of (3.6) and (3.7) are even, the right sides must be even, 
and (D) is a consequence. 


From (3.3), (3.6), and (3.7), 
(a) 3F S 2E, 
(b) 3V 2E, 


(3.8) 


where the equality sign prevails in (3.8a) if and only if all faces are triangular, 
and in (3.8b) if and only if each vertex belongs to exactly three faces. 
Substituting from (3.4) into (3.8), one finds 


(a) 3E—3V+6S 2E, 


(3.9) 

(b) 3E—3F +68 
or 
(3.10) (a) E+6 5 3V, 


(b) E+6S 3F, 
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(I) The equality sign in (3.10a) holds if and only if all faces are triangular; 
that in (3.10b), if and only if each vertex belongs to just three faces. 
From (3.10a) and (3.8b), 


(3.11) JE+2<5V SHE. 
If E=7, this implies 
(3.12) 43, 


an absurdity establishing E #7. It is more tedious to establish the comparatively 
dull fact, completing result (A), that E=6, 8, 9, +--+ are all possible. 

Next let equations (3.3) both be multiplied through by 6 and, from the re- 
sults, let the respective equations (3.7) and (3.6) be subtracted. The resulting 
equation implies 

(a) 6V — 2E S 3V3 + 2V44+ Vs, 
(b) 6F — 2E S 3F3 + 2F, + Fs. 
Result (B) follows from (3.10) and (3.13). 

In relations (3.13b) the equality sign prevails if and only if V;=F;=0, 

(j=7, 8, - + + , V—1),a condition which is implied by the hypotheses of the first 


part of (£), since the only non-zero terms on the right side of (3.13) are V3 and 
F;. Hence, using statement (J), 


(3.14) F, = 12. 


(3.13) 


This establishes the first part of result (EZ). The second part follows from a dual 
argument. 

Next, following the method in Sommerville,* let equations (3.3) be multi- 
plied by 4 and added together. From that sum, let the sum of equations (3.6) 
and (3.7) be subtracted, giving 


(3.15) 4(V + F — E) = (Fs + Vs) — (Fs + Vs) — 2(Fo + Ve) —---. 


Equations (3.4) and (3.15) imply result (C), thus completing the establishment 
of results (A) —(£). 


* D. M. Y. Sommerville, Geometry of m Dimensions, London, 1929, p. 148. 
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FROM THE EDITOR 


With this issue the term of the present editor of the MONTHLY comes to a 
close. Five years of meeting deadlines, evaluating manuscripts, and reading 
proof is a long period of time while in progress, but, in retrospect, it seems only 
a few months ago that plans for the editorship were being made—plans that in 
many respects were not to be realized. The MONTHLY, in common with most 
scholarly journals, is an organ addressed to those who want to stay abreast of 
their profession; at the same time, it represents an outlet for those who want to 
report upon their work and interests. There are occasions when this double 
purpose creates a dilemma that is difficult to resolve. Moreover, every am- 
bitious editor soon learns that his policies are modified by the nature of the 
articles that can be solicited or are contributed; for example, sources for some 
kinds of mathematical papers seem to be virtually non-existent. The judgment 
and decisions of the retiring editor, controversial as they may be, are now a part 
of the record; it is his humble hope that the issues of this journal during the 
past five years have made a significant contribution to American mathematics. 

The editor of the MONTHLY is assisted by a staff of associate editors, who, 
like himself, must carry out their responsibilities to the journal in their “after 
hours” and without tangible remuneration. To the members of this staff must 
be awarded major credit for such approbation as the journal may have received; 
they have been an unusually able and conscientious group of co-workers. The 
new editor, Carl Allendoerfer, has been a member of this staff; he has demon- 
strated a notable comprehension of the editorial problems faced by the MONTHLY 
and of the role that the magazine must play in the future of mathematics. It is 
a personal pleasure to wish him success in the five years ahead. 

C. V. NEwsom 


ERRATA 
The following errata in recent volumes have been called to the attention of 
the editors: 


G. Y. Rainich, abstract of the paper A vector proof of the Pascal theorem, vol. 
58. 


p. 68, replace the third word of the third line of the abstract, namely, 
“of,” by “off.” 
W. W. Boone, abstract of the paper Effective processes and turing machines, 
vol. 58. 


p. 370, replace the first word of the next to the last line of the abstract, 
namely, “creative,” by “effective.” 
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MATHEMATICAL NOTES 


EDITED By F. A. FIcKEN, New York University 


Material for this department should be sent to F. A. Ficken, Department of Mathe- 
matics, University of Tennessee, Knoxville 16, Tenn. 


A MEASURE-THEORETIC RELATION BETWEEN A FUNCTION 
AND ITS RECIPROCAL 


S. Stern, Columbia University 


In this note the fundamental theorem on the limit of a sequence of summa- 
ble functions is used to obtain a theorem establishing a measure-theoretic rela- 
tion between a function and its reciprocal. Among other applications, this result 
sheds light on ideas related to Fubini’s theorem on the evaluation of repeated 
integrals. 

A “set” will be understood to be a “bounded subset of Euclidean m-space.” 
The characteristic function of a set is Lebesgue integrable if and only if the set 
is Lebesgue measurable. If the characteristic function of a set is Riemann 
integrable, we say for simplicity that the set is Riemann measurable. We shall 
distinguish Lebesgue measure by the use of a prime, 7.e. we shall write m’ for 
Lebesgue measure, {’ for the Lebesgue integral. 

Let X and Y be two sets, possibly with common elements. Let 2” denote 
the set of subsets of Y. Let f be a function on X into 2”; that is, for each x in 
X, f(x) is a subset of Y. We define the reciprocal function f-!(y) = {x|xEX, 
yE f(x) }; that is, f-!(y) is the set of those x in X for which yEf(x). 

The theorem and proof below are based on [1] in which the iterated integra- 
tion of real functions is studied. 


THEOREM: Let f be a function on X into 2” and let f-' be its reciprocal (on 
Y into 2*). If f(x) is Riemann measurable for each xGX and f-'(y) is Lebesgue 
measurable for each y€ Y, then the Lebesgue integral [ymf(x)dm' and the Riemann 
integral [ym'f-'(y)dm exist and are equal. 


Proof: Let FCX XY be the graph of f, that is, F= {(x, y)|yEf(x)}. Let 
k(x, y) be the characteristic function of F as a subset of XX Y. Since f(x) is 
Riemann measurable we have mf(x) =lim,.o >. :k(x, yi)mY; where the Y; are 
subsets of Y with diameter less than r forming a partition for the Riemann 
approximating sum; y; is an arbitrary point in Y;. 

But k(x, ys) as a function of x is summable over X since f-'(y;) is Lebesgue 
measurable. Thus the function of x, > >:k(x, y:)mY;, is summable over X. 
Moreover, since this function is bounded by m(Y), by the fundamental theorem 
on the limit of summable functions we see that mf(x) is summable, and indeed, 
that its Lebesgue integral is the limit of the integral of the summable functions. 
Therefore [ymf(x)dm’ =lim,.o fx) _sk(x, =lim,.o >< ydm'm Y; 
=lim,.o>,sm’'f-!(y;)m Y;. Thus the Riemann integral of mf-!(y) over Y exists and 
equals the Lebesgue integral of mf(x) over X. This ends the proof. 
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In terms of the notion of reciprocal functions, Fubini’s theorem on the inter- 
change of order of integration in a repeated integral may be stated this way: 
If the graph of f is Lebesgue measurable then f(x) and f-'(y) are measurable for 
almost all x and y and {xm'f(x)dm' =m! F= fym'f-'(y)dm’. 

However it is possible for the two cross-sectional integrals to exist and equal 
each other although the graph F is not measurable. Sierpinski [2 ] gives an example 
with X = Y=the unit interval. If the graph F of f is measurable then Fubini’s 
theorem implies ours. In any event it suggests an intuitive way of looking at our 
theorem; namely, consider our two integrals as integrals of cross-sectional 
lengths, one horizontal and the other vertical. 

Since Riemann measurability and integrability imply Lebesgue measurabil- 
ty and integrability we have the following corollary of our theorem. 


CoROLLARY: Let f be a function on X into 2”. If f(x) and f-'(y) are Rie- 
mann measurable for all x and y then the two Riemann integrals [xmf(x)dm and 
Symf-(y)dm exist and are equal. 


Whether this statement remains true when the word Riemann is replaced 
by the word Lebesgue does not seem to be known. 

We present some applications of this corollary. 

Application 1: Let X= Y be a convex n-dimensional body. Let f(x) be the 
largest subset of X symmetric with respect to the point x. The symmetric mean 
of X is defined as 1/mX fxmf(x)/mXdm. By the corollary the symmetric mean 
equals 1/(mX)2/xmf-'(x)dm. This latter integral can be computed with ease, 
for mf~'(x) =2-"m(X) independently of the point x. Indeed f-!(x) can easily 
be seen to be a magnification of X around x by the factor 3. 

A pplication 2: Let X be a Riemann measurable subset of the plane. Let L 
and L’ be two lines intersecting in the point P. They break the plane into four 
sections. Let A and B be two opposite sections each including the portions of 
the lines Z and L’ forming their boundaries. Translate this configuration so that 
P coincides with the point x€X. Denote by A’ and B’ the translates of A and B. 
Let f(x) =X1\A’ and g(x)=X1)B’. We assert that the average area of f(x) 
equals the average area of g(x). 

To show this it is sufficient to prove {xmf(x)dm = [xmg(x)dm. But this fol- 
lows from the corollary and the easily verified fact that g(x) =f—!(«). 

A pplication 3: Let C denote “complement of.” If f is a function on X into 2* 
such that f(x) and f-!(x) are Riemann measurable and mf-!(x) equals mCf(x) 
for all x, then [xmf(x)dm = (mX)?/2. 

The proof is short. (mX)?=fxmXdm=Jfxm(f(x)+Cf(x))dm 

= fxmf(x)dm+fxmCf(x)dm = fxmf(x)dm+ fxmf-'(x)dm 
= =2fxmf (x)dm. 

The following functions defined on a Riemann measurable subset of the plane 
satisfy the hypotheses of this application. (1) f(x) the set of points of X to the 
left of x. (2) f(x) the set of points of X nearer than x to a fixed point xo. (3) more 
generally let there be given level curves of a sufficiently continuous function g. 
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Take f(x) the set of points of X for which g assumes values smaller than g(x). 

Application 4: For simplicity we state this application in geographical terms; 
a precise statement is not difficult to formulate. Let there be a lake with a 
smooth shore, perhaps containing islands. Then the average fraction of the shore 
visible from points of the lake equals the average fraction of the lake visible 
from points of the shore. 

To begin the proof let X be the lake and Y be the shore. Let f(x) be the set of 
points of the shore visible from the point x of the lake. Since visibility is a sym- 
metric relation f~!(y) is the set of points of the lake visible from the point y of 
the shore. After making suitable assumptions on X and Y we apply the corollary 
to get fxmf(x)dm=fymf-'(y)dm. Division of both sides by mX-mY yields 
1/mX fxmf(x)/mY dm=1/mY fymf-'(y)/mX dm. This ends the proof. 
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A NOTE ON THE DENUMERABILITY OF THE RATIONAL{NUMBERS 
W. J. Harrincton, Pennsylvania State College 


In a recent paper* Johnston has presented a one-to-one correspondence be- 
tween the rational numbers and the positive integers, with the correspondence 
expressed constructively in terms of an algorithm. Niven** has given another 
constructive correspondence. The purpose of this note is to present a modifica- 
tion of the Johnston system which makes possible a simpler formulation of the 


algorithm. 
We start with the following indicated array of positive rationals: 
1 
1/2, 2 


1/3, 2/3, 3/2, 3 
1/4, 2/5, 3/5, 3/4, 4/3, 5/3, 5/2, 4 


Each successive row is formed by placing below each fraction a/b the new frac- 
tion a/(a+b) and then extending the new row by writing the reciprocals of the 
new fractions in reverse order. It is convenient to express this construction- 
pattern in terms of two transformations, S and T. Let a/b denote a positive 
rational number in lowest terms, and then, by definition, let 


S(a/b) = a/(a + d), 


and 


* This MONTHLY, vol. 55 (1948), pp. 65-70. 
** Thid., vol. 55 (1948), p. 358. 
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T(a/b) = (a + b)/b. 


If a certain row of the above array is 1, X2, - + + , Xx, (R being a power of 2), then 
the next row can be written as 
S(%1), S(x2), S(xx), T(1), T(%2), T (xx), 


provided we show that for each j, 1Sj7Sk, T(xx_;) is the reciprocal of S(x;). 
This is easily seen, for if x;=c/d, then x,-;=d/c, and S(x;)=c/(c+d) while 
T(xx-;) = (d+c)/c. Thus the first four rows of our array can be expressed as fol- 
lows (using the usual notation to express a succession of transformations) : 


1 

S(1),  T(1) 

S*(i), ST(1), TS(1), T*(1) 

S81), S°T(1), STS(1), ST*(1), TS%1), TST(1), T*S(1), T%(1), 
and the construction-pattern of the array can be formulated as follows. The first 
half of each row beyond the first results from the application of S to the suc- 
cessive elements of the preceding row, and the second half from the correspond- 
ing application of T. 

It will be established below that each positive rational number appears ex- 
actly once in this array, and our system for counting the non-negative rationals 
is based on the array in the following fashion. Take 0 as the first non-negative 
rational, 1 as the second, $ and 2 as third and fourth, respectively, and so on, 
taking the numbers in each successive row in the order in which they appear, 
reading from left to right. In the mth row, there are 2"—! rationals to be counted, 


and the total number counted, starting with 0 and continuing through the mth 
row will be 


1 29 214 224 = 29, 


It is convenient to label the 2"—! successive positions (left to right) in the mth 
row with the 2"~' successive integers, 0 through (2"-!— 1), but with these integers 
expressed in the binary system (i.e. to the base 2) using exactly (n—1) digital 
positions. For instance, in row 4, there are 2° positions to be labelled successively 


000, 001, 010, 011, 100, 101, 110, 111. 


If, with reference to these labels, we let 0 correspond to the transformation S 
and 1 to T, we can think of 000 as denoting S*, 001 as S?7, 010 as STS, and so on, 
obtaining thereby a one-to-one correspondence between the labels and the trans- 
formations exhibited in the array. This correspondence also holds in rows 2 and 
3, and by induction is seen to hold throughout the array. For, assuming the 
correspondence in row n, »22, we consider how row (+1) is obtainable from 
row n. The first 2"—! elements are obtained by applying S to the 2"—! elements 
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of row n. The labels of these 2*—! elements of row (n+1) agree in numerical sig- 
nificance with those of row , and the placing of the 0, corresponding to S, at the 
left-hand end in the required extra digital position has precisely this effect. Each 
of the remaining 2"—! elements of row (”+-1) is obtained by applying T to an 
element of row 2, and its label with the extra 1 (corresponding to T) at the left- 
hand end exceeds in numerical significance that of the element of row by ex- 
actly 2"-!, as it should. Thus the correspondence holds throughout the array, 
and it enables us to present a one-to-one correspondence between the non-nega- 
tive rationals and the positive integers in a fairly simple fashion. 

First, we wish to show that every positive rational appears exactly once in 
the array. We employ inverses of S and T, to be denoted by S-! and 7™!, but 
we choose to define these for restricted ranges only, as follows: 


if 0< a/b <1, S-'(a/b) = a/(b — a), 
and 
if a/b > 1, T-'(a/b) = (a — b)/d. 


Note that if a/b is in lowest terms, then the fraction resulting from the applica- 
tion of one of S, T, S-!, or T—! is also in lowest terms. To an arbitrary positive 
rational number, a/b, (a/b#1, and in lowest terms), S~! or T—', but not both, 
is applicable, according to our restricted definitions of the inverses, and produces 
a positive rational, c/d, with d<b or c<a. If c/d1, either S—! or T—' is applica- 
ble, and in a finite number of such steps (each uniquely determined and each 
resulting in a decreased denominator or numerator), the fraction 1/1, is obtain- 
able, since at each stage the numerator and denominator are relatively prime 
positive integers. One obtains some such expression as 


1 = . . . S-?T-*(a/b), 
and thus 
a/b = -- + SiT*S*(1), 


where h, 1,7, p, g denote positive integers. If h+7+j+ --- +p+q=r, this 
locates a/b in row (r+1), and when the corresponding label (determined by 
- - SiT‘S*) is set up and interpreted as an integer, s, OSs <2’, a/b is lo- 
cated as the (s+1)-st number (from the left) in row (r+1). That a/b occurs 
exactly once in the array is implied by the fact that not both S-! and 7-! are 
applicable at any stage of this process. 

Our counting system constructs a one-to-one correspondence, a/b<+N, be- 
tween the non-negative rational numbers a/b, and the positive integers, N, as 
follows: 

I. Given a/b, to find N: 

If a/b=0 or 1, N=1 or 2, respectively. In all other cases, apply transforma- 
tions S-! and 7—! as outlined above so as to locate a/b as the (s+1)-st element 
in row (r+1). Then N=2'+s+1. 
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II. Given N, to find a/b: 

If N=1 or 2, a/b=0 or 1, respectively. If N23, determine m and k such that 
N=2"-!+k, with 0<kS2"-'. This locates a/b as the kth number in row n. 
Express (k—1) in the binary system using exactly (n—1) digital positions. Set 
up the corresponding transformation and apply it to 1 to obtain a/b. 

Before illustrating the above numerically, it is worthwhile to note a few sim- 
ple properties of S, T, S-!, and T-!: 

1) S*(a/b) =a/(ka+b); 

2) T*(a/b) = (a+kb)/b; 

3) If 1Sa<b, and b=ka+c, 0<c<a, then starting with a/b, S~' is applica- 
ble k successive times and S~*(a/b) =a/c; 

4) If 1Sb<a, and a=kb+c, 0<c<b), then starting with a/b, T— is applica- 
ble k successive times and T-*(a/b) =c/b. 

To illustrate I and II above, we consider the following cases: 

I. Let a/b =17/30; to find N: Since 0<17/30<1, S-! is applicable, and we 
obtain successively S~1(17/30)=17/13; 7-1(17/13) =4/13; S-*(4/13) =4/1, 
and 7-*(4/1)=1. Thus 7-*S-*7-!$-1(17/30) =1, and ST.S*7*(1) =17/30. The 
corresponding label is 01000111 and this corresponds to 26+2?+2+1=71. Thus 
17/30 appears as the 72nd number in row 9, and N= 28+72 = 328. 

II. Let N=743; to find a/b: Since 743 = 2°+231, we locate a/b as the 231st 
number in row 10. Writing 230=27+2%+25+2?+2, we obtain the label 
011100110, using the 9 required digital positions, and thus the transformation 
ST*S*T*S. To determine ST*S?T?S(1), five simple steps are needed: S(1) =1/2; 
T?(1/2) =5/2; S?(5/2) =5/12; 7*(5/12) =41/12; and $(41/12) =41/53. Thus 

a/b=41/53. 

This correspondence can be extended to include the negative rationals in the 
same manner as that used by Johnston. If a/beN in the above arrangement, 
let the new ordinal (2N—1) be assigned to a/b, and if N>1, let (2N—2) be 
assigned to (—a/b). 


CLASSROOM NOTES 
EpITEpD By C, B. ALLENDOERFER, University of Washington 


All material for this department should be sent to G. B. Thomas, Department of Mathe- 
matics, Massachusetts Institute of Technology, Cambridge 39, Mass. 


ON THE DIRECT SOLUTION OF BERNOULLI’S EQUATION 
A. N. AHEart, West Virginia State College 


In searching a number of texts on differential equations and a number of 
texts on differential and integral calculus with chapters devoted to differential 
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equations, it was found that the solution of the Bernoulli Equation was canon- 
ically performed by making the transformation of variable, z=y~"*', thereby 
reducing it to the linear type (dy/dx) +Py=Q. However, such a reduction is not 
necessary since it is relatively easy to derive by a direct approach a formula for 
the complete solution. Hence, it may be of some interest to describe the direct 
method of solving the Bernoulli Equation and to also state in readily available 
form a formula for the complete solution. 
Consider the equation 


d 
(1) + Py = (n £0, n #1), 


where P and Q are constants or functions of x alone. 
To integrate (1), let 
(2) y = uz, 


where u=f(x) and z=g(x) to be determined. Differentiating (2), we have 
(3) 
Substituting from (2) and (3) in (1), we get 


dz du 
Puz = Qu", or 
dx dx 


dz du 
(4) “u—+ (= + Pu)s = 
dx dx 
Determine u by integrating 
du 
(5) —-+ Pu=0 
dx 


in which the variables u and x are separable. 


du 
Pdx = \InC, 
u 


where In C is the constant of integration. 
For the sake of simplicity and without the loss of any generality assume the 
particular value of zero for the integration constant In C, i.e., C=1. Whence, 


(6) Inu = — Pax or wae 


Using the value of u from (6), we find z by solving 
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(7) 


in which the variables x and z are now separable. 


dz 
fe = f + K. 
2” 


On performing this integration we have 2*-!= F(x). The solution follows 
immediately. The solution may be stated as 


= yr 


Thus, we have as the complete solution of (1) 
(8) (i — f + K(1 — fPdz = 0), 


NOTE ON THE LAW OF COSINES 
S. L. THompson, Alabama Polytechnic Institute 
Most trigonometry texts use the theorem of Pythagoras to prove the Law 


of Cosines. Since the Pythagorean theorem is a special case of the Law of Co- 
sines, it seems a little more satisfactory to prove the Law of Cosines directly. 
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This proof may be based on the definition of the cosine of an angle. In fact one 
may represent squares and products as areas which reminds the student of the 
familiar drawing for the theorem of Pythagoras and shows him how this dif- 
fers from the Law of Cosines. 

Our proof may be presented as follows; In triangle ABC (with sides a, b and 
c) draw altitudes AE, BD and FC. Assign a positive direction to each side so 
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that in passing counter-clockwise around the triangle one is always moving in 
a positive direction. 


52 


b(AD + DC) 
cb cos A + ab cosC = ¢c(FA) + a(CE) 
c(c — acos B) + a(a — ¢ cos B) 


= c? + a? — 2ac cos B. 


The Law of Cosines needs some emphasis due to the fact that it is used in 
mathematics courses following trigonometry. However with the extensive use of 
desk calculators or the like, by those doing much computing, this is a practical 
formula for solving triangles. 


ELEMENTARY PROBLEMS AND SOLUTIONS 
EpITED BY Howarp EvEs, State University of New York 


Send all communications concerning Elementary Problems and Solutions to Howard 
Eves, Mathematics Department, Champlain College, Plattsburg, New York. This department 
welcomes problems believed to be new, and demanding no tools beyond those ordinarily fur- 
nished in the first two years of college mathematics. To facilitate their consideration, solutions 
should be submitted on separate, signed sheets, within three months after publication of prob- 
lems. 


PROBLEMS FOR SOLUTION 
E 991. Proposed by C. S. Ogilvy, Columbia University 


Two ships leave different points at the same time and steam on straight 
courses at constant but unequal speeds. Find the condition under which the 
slower ship can intercept (catch) the faster. 


E 992. Proposed by Kaidy Tan, Anglo-Chinese College, Amoy, China 


Draw a straight line which will bisect both the area and the perimeter of a 
given quadrilateral. 


E 993. Proposed by F. M. Carpenter, Colorado School of Mines 
Find the orthogonal trajectories of the family of cycloids 

x = a(6 — sin 8), 

y = a(i — cos @). 
E 994. Proposed by C. S. Venkataraman, Trivandrum, South India 
Prove that 2!4! - - (2n)!>(n+1)!*. 
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E 995. Proposed by L. C. Hsu, National Tsing-Hua University, Peiping, 
China 


Find the sum of the finite series 


n=1 n 


SOLUTIONS 
An April First Quickie 
E 961 [1951, 259]. Proposed by Leo Moser, Texas Technological College 


Find the probability that if the digits 0, 1, 2, - - - , 9 be placed in random 
order in the blank spaces of 


5-383_8_2_936_5_8_203_9_3_76 


the resulting number will be divisible by 396. (By permission of Prof. E. P. B. 
Umbugio, April 1, 1951.) 


Solution by Prasert Na Nagara, College of Agriculture, Thailand. Since 76 is 
divisible by 4, the sum of all digits (irrespective of how the blanks are filled in) 
is divisible by 9, and the difference between the sum of all even placed digits 
and the sum of all odd placed digits is divisible by 11, it follows that the number 
is divisible by 4, 9, and 11, and thus by 396. Therefore the probability is 1, 

Also solved by Aaron Bakst, Martin Berman, W. E. Buker, P. L. Chessin, 
Monte Dernham, R. P. Eisinger, Louisa Grinstein, V. C. Harris, Vern Hoggatt, 
H. A. James, E. S. Keeping, J. D. E. Konhauser, W. G. McGavock, Richard 
Powds, L. B. Rall, L. A. Ringenberg, C. W. Trigg, G. W. Walker, and the 
proposer. 

Trigg wondered if Professor Umbugio granted permission because he knew 
that he, the problem’s number, and its palindrome are all perfect squares, and 
that (961—169)/2=396. Or did he consider that the unlucky aspect of the 
square root of the palindrome is counterbalanced by (1.1)(1951—1591) =396 
and [1591—7 (for luck) ]/[4 (for April) ] =396? 


Gergonne and Nagel Points 
E 964 [1951, 260]. Proposed by C. W. Trigg, Los Angeles City College 
(1) Determine the relationship between the sides of a triangle ABC if the 


line joining the Gergonne point P to the Nagel point Q is parallel to side c. 


(2) Show that, given a and J, such a triangle can always be constructed with 
straightedge and compasses. 


(3) Find the smallest scalene triangle of this type with integer sides. 


Solution by the Proposer. (1) Denote the feet of the cevians through P and Q 


by Ap, Bp, Cp and Ag, Be, Cg. Then (cf. N. A. Court, College Geometry, sec. 
245) 
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CP/PCp = CAp/ApB + CBp/BpA = (s — c)/(s — 6) + (s — ©)/(s — a), 
CQ/QCg = CAQ/AgB + CBo/BoA = (s — b)/(s — c) + (s — a)/(s — 


Equating the expressions for CP/PCp and CQ/QC¢g (since PQ is parallel to BA) 
we obtain, after solving for c and simplifying, 


= (a? + b%)/(a + 


(2) A euclidean construction of ¢ is easily effected by first finding, say, the 
hypotenuse d of the right triangle having legs a@ and b. Then ¢ can be found as 
the third proportional to a+6 and d. 

(3) All the triangles with integer sides may be obtained readily from 
c=b—a+2a?/(b+a). The smallest scalene triangle has sides a=2, b=6, c=5. 

Also solved by C. V. Fronabarger and Joseph Langr. 

Langr showed that the locus of a point P, for which the segment joining P 
and its isotonic conjugate Q is always parallel to side BA of triangle ABC, is an 
ellipse (Z) passing through the centroid of ABC and touching sides CA and 
CB at A and B. The corresponding ellipses where PQ is parallel to AC or CB 
are congruent and homothetic to (£). 

As an allied problem Langr proposed the construction of a triangle ABC, 
given the positions of vertex C and of a pair of isotomic conjugate points P and 
Q, such that side BA is parallel to PQ. 


An Application of the Mean Value Theorem 
E 965 [1951, 260]. Proposed by R. K. Meany, Purdue University 


A function f(x) is continuous in the open interval (a, 0). Its derivative, 
f' (x) exists at every point of (a, b) except perhaps at c, but lim,..f’(x) exists and 
equals A. Show that then f’(c) also exists and equals A. 

Solution by F. Bagemihl, University of Rochester. By the mean value theorem 

[f(c + h) — = f'®), 

where &£ is between c and c+h. Taking the limit of both sides as h-0 we obtain 
=A. 

This problem is not new; see, e.g., R. Courant, Differential and Integral 
Calculus, Nordemann, N. Y., 1938, vol. I, p. 200. 

Also solved by Martin Berman, W. Fulks, B. F. Hadnot, David Mandel- 
baum, C. S. Ogilvy, L. B. Rall, L. A. Ringenberg, C. J. Standish, J. A. Tierney, 
Peter Treuenfels, and the proposer. 


Treuenfels found a solution to the problem in Gustav Doetsch, Theorie und 
Anwendung der Laplace-Transformation, Hilfssatz 3, p. 399. 
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ADVANCED PROBLEMS AND SOLUTIONS 
EDITED BY E. P. STARKE, Rutgers University 


Send all communications concerning Advanced Problems and Solutions to E. P. Starke, 
Rutgers University, New Brunswick, New Jersey. All manuscript should be typewritten, 
with double spacing and margins at least one inch wide. Problems containing results believed to 
be new or extensions of old results are especially sought. Proposers of problems should also en- 
close any solutions or information that will assist the editor. In general, problems in well 
known textbooks or results in readily accessible sources should not be proposed for this de- 
partment. 


PROBLEMS FOR SOLUTION 


4446 [1951, 422]. Corrected. Proposed by Victor Thébault, Tennie, Sarthe, 
France 


In an equifacial tetrahedron the lines which join the vertices to the circum- 
center (or the orthocenter) of the opposite faces form a hyperbolic system. If the 
lines are concurrent, the tetrahedron is regular and conversely. 

4463. Proposed by R. Deaux, Faculté Polytechnique, Mons, Belgium 


The lines AP, BP, CP drawn through the vertices and a given point P in 
the plane of triangle ABC meet the opposite sides in A1, Bi, Ci. Let A’, B’, C’ 
be the points which with A, B, C respectively separate harmonically the pairs 
(Bi, Ci), (Ci, A1), (A1, Bi). Prove that the pairs (A, A’), (B, B’), (C, C’) belong 
to a Mobius involution. 

4464. Proposed by R. Kissling, University of California, Berkeley 


Consider the class of single-valued differentiable functions f(x) on the in- 
terval 0 Sx <1 such that f(0) =0; f(x) as x—1-. Let 


K(x) = f'(x)/{1+ K(x) | 51,05 
Prove that for any function of this class 


{1 + = 


4465. Proposed by E. I. Gale, University of Saskatchewan 


AXBZ is a jointed rhombus with sides of length 4a. (See figure. For con- 
venience a is taken considerably greater than half the unit.) AO and BO are 
bars of equal length. The fixed centers are O and O’ with OO’ half a unit. Let 
O'’D=3, FE=4a, FZ=HG=BE=2a, HZ = FG=a. D is an adjustable set screw 
on bar FZD so that the length ZD can be set at pleasure. 

Show that as D moves in a circle about O’, X describes the general conic of 
eccentricity 1/ZD. 
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in 4466. Proposed by Leo Moser, University of Alberta 

Let 

* and suppose that a;+6;=1 is not solvable. Prove that if the mm numbers 
a;+b; are reduced (mod 1) then at least m+n—1 of the residues will be dis- 
tinct. 

4467. Proposed by D. J. Newman, New York University 
| | Prove that az" is the only entire function whose modulus is constant for all 
=1. 
SOLUTIONS 
Sums of Greatest Integer Functions 

- 4390 [1950, 265]. Proposed by Roshan Lal Gupta, Government College, 

Ludhiana, India 

If [x] denotes the greatest integer function, prove that 


Is there any relation between the terms of the two sums? 
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Solution by Hansraj Gupta, Government College, Hoshiarpur. Evidently, if © 
r is any positive integer, 


[(x/q™)/"] 27 


if [x/q™|2r*, that is, if gS[(x/r")!/™]. Therefore on the left side there are 
[(x/r")4/™] terms each not less than r. Since this is the rth term of the right 
side, the result follows immediately. If the common sum be denoted by S, 
it will be noticed that the two sides provide conjugate partitions of S. 

Also solved by H. S. Zuckerman. t 


A Bounded Sum ; I 
4391 [1950, 265]. Proposed by P. T. Bateman, University of Illinois 


Given a fixed positive integer k and a complex-valued function f() defined 
on the positive integers and such that f(m) =f(m2) for m:=m2 (mod k), | f(m) | <1 


for all f(m) =0 for (n, k) >1, and f(m) =0. Show that 
fin) < log &. 
n=l 


Solution by Robert Breusch, Amherst College. For the purpose of this theorem, 
the following weaker conditions are sufficient: 


(1) | | 

(2) = 0, 
pkt+k 

(3) > fv) = 0 for every integer p = 0. 
vex pk+1 


Then for every N=sk+4t, 
N k k N 


n=l n p=0 r=1 pk + r n=sgk+1 nN 
or, by (1) and (3), 
f(n) k [ 1 | Nf (n) 
= k+ + 
N. f(n) ( 1 k ) k 
sk 1 s—1 1 1 sk 1 1 
=>) —- —+-= —+— < log sk —logst+e, 
n=1 1 p=0 p + 1 n=e+l 


for ¢ arbitrary and N large enough. Thus, by conditions (1) and (3), 
= f(n) 


S log k. 


n=l] n 
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If now, condition (2) is imposed, there results 


k f(r) k-1 4 k—1 k 1 
r r k—1 r k k 


so that the previous result can be improved: 


1 
S log k — — < log 
nel n k 


Also solved by Paul Erdés, Emil Grosswald, R. S. Lehman, and the Pro- 
poser. 
Derivative at a Point of Maximum Modulus 


4392 [1950, 265]. Proposed by Paul Erdés, University of Aberdeen, Scotland 


Let f(z) be analytic for | z| <1. Let zo be the point (| zo| =1) where | f(z) | 
assumes its maximum on the unit circle. Prove that f’(zo) #0. 


Solution by George Piranian, University of Michigan. We shall prove a slightly 
stronger proposition: Let f(z) be regular at 20; let k be the least natural number 
such that f® (zo) #0; and let A be a domain bounded by a polygon which has at zo 
a vertex whose angle is greater than r/k. Then every neighborhood of 2 contains a 
point z in A such that | f(z)| > | f(z0) | , 

If f(zo) =0, the result is trivial. If f(z) 40, let 


(20) 
f(zo)kl 


Then, from the Taylor’s expansion, 
f(z) = f(eo)[1 + + 


throughout some neighborhood of zo. But every neighborhood of zo contains a 
point z in A for which cos (¢+@) exceeds some positive constant independent 
of the neighborhood; and, for all such points that are near enough to Zo, f(z) 
> | f(20)|. 

Also solved by Robert Breusch, W. B. Fulks, G. A. Panangat, W. Seidel, 
and the Proposer. 


Z— = pe, 


Definite Integral Evaluation 
4394 [1950, 265]. Proposed by H. F. Sandham, Trinity College, Ireland 


Evaluate 
lo 
f = dx. 
e+1 


Solution by Ernest Trost, Technikum Winterthur, Switzerland. We shall evalu- 
ate the integral 


cer, 
re 
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log x 
1+ 


x, 


I(a) = F(a, 6) = lina 


where a is a positive constant. Integration by parts yields, because log ¢ 
log as t-0, 


1 i f° dz 
I(a, 6) = — log 6 log (1 + e748) + —f — log (1 + e*). 
a aJs « 
Further, we get 


dx dx dz 
f — log (1 + e~*) -f — log (1 — e~*) — f — log (1 — e-*) 
é % x 3 x 


° du ° du 
= { — log (1 — e*) — f — log (1 — e-*) 
2 5 


8 
23 du 2d 
--f — log (1 — --f (1 — 
2d 
--f log aby 


2d 6 dy)? 
2! 3! 


=— log 6 log 2 — } log 2a + 3 log? a — ¢(6), 


where €(5)—0 as 6-0. Now we have 


log2log 2a? 1 
— — (6). 
2a a 


1 
I(a, 5) = — log 6 log 
a 
Finally, for 5-0 we obtain 
1 
I(a) = -— ma log 2 log 2a*, and J(1) = — $ log? 2. 
a 


The special case a=1 has been solved previously as problem 26, in Wis- 
kundige Opgaven met de Oplossingen, Deel XV (Groningen 1933). 

Also solved by Robert Breusch, H. E. Fettis, W. B. Fulks, Eric Groth, 
D. J. Newman, E. H. Sondheimer, O. E. Stanaitis, R. E. Wild, and the Pro- 


poser. 
A Ratio of Infinitesimals 
4397 [1950, 342]. Proposed by Albert Wilansky, Lehigh University 


Suppose f’’(0) exists, is finite, and is different from 0. Assume also f(0) =0. 
For sufficiently small h>0 we may write 


| 
| 
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. 
= f'(§), 


with —h<&<0<¢<h. Prove that 


Solution by G. Lumer, Facultad de Ingenieria, Montevideo, Uruguay. We shall 
obtain a somewhat more general result. Let f(x) have, at the point a, right-hand 
derivatives of all orders Sn-+m, where f“+™ is supposed to be merely defined 
at the point a. (In the following the usual symbols for derivatives indicate 
right-hand derivatives only.) Then, if 6 is defined by 


hn 
(1) flat h) = f(a) + hf'(a) + + 6h), h > 0, 


and if f“*™), the first derivative following f™ which is different from 0 at a, 
exists and is finite at a, we shall show that 


n 


m 


(2) im 0 = ( 


h-0 


In fact, we have 


f(a + h) = fa) + + + 


(3) 
(n+ m) 
+ (a) + ¢}, 
where e—0 as h-0. On the other hand we have 
(4) + Oh) = + {frm™(a) +}, 
since for (a) = f(m+2)(q) mm = f(ntm-1)(q) =0. 
Now from (1), (3) and (4) we obtain 
{ +4 { (a) + e} 
n'm!| (n + m)! 


As f+) (a) is finite and different from 0, this gives 


fimtm)(q) + 


= 
+ 


whence 


ro 
| 
| 
‘ 
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m ! 
in 


h0 n'm! 


which establishes (2). 

In the original proposal we had »=m=1, so that lim 6=}. Then, with 
¢=6h, lim ¢/h= 4. Since the left-hand derivative of f(x) exists at x =0 we have, 
similarly, lim —§&/h=3, so that lim (¢—£)/h=1. 

Also solved by F. Bagemihl and W. Seidel, Joshua Barlaz, Sol Ciolkowski, 
R. S. Margulies, Norman Miller, Lawrence Ringenberg, John Samoloff, N. T. 
Seely, Jr., O. E. Stanaitis, A. E. Taylor, J. H. Wahab, and the Proposer. 


RECENT PUBLICATIONS 
EDITED By E. P. VANcE, Oberlin College 


All books for review should be sent directly to the editor of this department, American 
Mathematical Monthly, 80 Waterman Street, Providence 6, Rhode Island, and not to any of 
the other editors or officers of the Association. 


Mathematical Snapshots. By Hugo Steinhaus. New York, Oxford University 
Press, 1950. 6+266 pages. $4.50. 


This book is a welcome addition to the literature of recreational and popular- 
ized mathematics. The author’s purpose is “to visualize mathematics” by il- 
lustrated discussions of a miscellany of topics such as polyhedra, dissections and 
reticulations, various loci, geometric projections, and the topology of networks 
and surfaces; a few subjects are less pictorial. The number of illustrations— 
photographs and drawings—averages more than one per page. 

In the items in problem form, the solution usually follows the problem with- 
out paragraphing. Readers may prefer to pause after the statement of the prob- 
lem in order to work on the solution themselves. The discussion is at the level 
of the interested amateur, with more difficult proofs omitted, although such a 
question as the unanswered “how?” on p. 7 is more than an “exercise for the 
reader.” References are given. 

The first edition of this book was printed in Poland before the war (this 
MonTRLyY, 46 (1939), p. 354). The present edition has a fifty percent increase 
in text and number of illustrations, and the binding is better. The anaglyphs 
(red-green three dimensional drawings) of the first edition have been replaced 
by more satisfactory photographs, and the separate gadgets have been omitted. 
The one real loss is that the self-erecting dodecahedron which popped out of 
the earlier book is now only illustrated. Any gadgeteer will want to build one. 

Interesting new material in the new edition includes a counterfeit coin prob- 
lem; the fair division of a cake or of an estate; curves and strategies of pursuit; 
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the dissection of a square into unequal squares; and a dissected cube to be re- 
assembled. 

This book should be pleasant reading for amateur and professional mathe- 
maticians, and an occasional source-book for high-school and college mathe- 
matics clubs. 

BRYANT TUCKERMAN 


Elementary Theory of Equations. By Samuel Borofsky. New York, The Mac- 
millan Company, 1950. 10+302 pages. $4.25. 


This text is devoted to the usual material (cf. L. E. Dickson’s First Course 
in the Theory of Equations). The calculus is not assumed as a prerequisite and 
the necessary properties of derivatives of polynomials are derived algebraically 
assuming the fundamental theorem of algebra. The term field is used for sub- 
field of the complex field. More than the usual emphasis is given to the divisibility 
properties of polynomials and to the expression of a complex number in terms 
of radicals relative to a given “field.” Perhaps one may regard these innovations 
as “a bridge between the ideas of elementary algebra ...and... modern 
algebra.” This reviewer has serious doubts that this text will do more than im- 
plant false ideas of the concepts of modern algebra in the immature reader’s 
mind. The respect with which the author views these concepts can be judged by 
his treatment of determinants (there is almost no distinction observed between 
determinant and matrix and the catless cat-grin floats over these pages). The 
author regards the fundamental idea of polynomial as “too abstract” for the 
“average beginner” but expects this same “average beginner” to absorb his 
clumsy and involved notions of “Budan sequence” and “Sturm sequence.” 
This reviewer found the proofs offered to be in the same spirit of dogged refusal 
to see the beauty of mathematical argument. We can only conclude that this 
text will not furnish the student of pure mathematics with a proper basis for 
further study and that it is grossly inadequate in fundamental ideas and tech- 
niques (such as matric algebra, criteria for stability, and computation of com- 
plex roots) to be of value to students of applied mathematics. 

M. F. SMILEY 


CLUBS AND ALLIED ACTIVITIES 
EpITEp By L, F. OLLMANN, Hofstra College 


All material for this department should be sent to Professor H. D. Larsen, Albion 
College, Albion, Michigan. 


CLUB REPORTS, 1950-51 
Mathematics Club, University of Wisconsin 
The papers presented at the various Mathematics Club meetings at the Uni- 
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versity of Wisconsin during the academic year were: 
Mathematical education in Austria and Germany, by Dr. Richard Huka 
Mathematical education in France and England, by Dr. L. C. Young 
General introduction to the theory of divergent sequences, by Dr. Konrad Knopp 
The word problem for abstract algebras, by Trevor Evans 
Abstract Galois theory, by Dr. Marc Krasner 
Certain queer sets in the plane, by Dr. R. H. Bing 
On a general concept of rank in ring theory, by Dr. Oswald Wyler 
Group algebras, by Dr. R. C. Buck 
Latin squares, by Dr. R. H. Bruck 
On the scarcity of alternative division rings, by Erwin Kleinfeld 
Functional spaces and functional completion, by Dr. Nachman Aronszajn 
On the ideal structure of the ring of entire functions, by Melvin Henriksen. 


Pi Mu Epsilon, University of Wisconsin 


The Wisconsin Beta chapter of Pt Mu Epsilon heard the following program 
of talks during 1950-51: 

An introduction to alternative rings, by Erwin Kleinfeld 

The ergodic theorem, by William Donoghue 

The propositional calculus, by James Renno 

Theory of games, by Prof. R. C. Buck 

Weird functions, by Lee Rubel 

The regular solids, by Robert Buehler 

Weird fields, by Melvin Henriksen. 

An initiation and open house were held in the fall, while an initiation 
banquet and picnic were held in the spring. 

Officers for the year 1950-51 were: President, William Ames; Vice-President, 
Benjamin Mitchell; Secretary-Treasurer, Robert San Soucie; Faculty Advisor, 
Prof. R. E. Fullerton. 


Mathematics Club, University of Kansas 


The Mathematics Club of the University of Kansas presented the following 
programs during the year 1950-51: 

Careers in mathematics, by Dr. G. B. Price 

Curve fitting, by John Forman 

Report on the International Congress, by Alan Showalter 

Mathematical puzzles, by Dr. Clarence Grothaus - 

Theory of games, by Dr. W. R. Scott 

Mathematics in India and China, by Dr. S. Chowla and K. Heu 

Theorems associated with triangles and circles, by Dr. G. W. Smith 

A mean value theorem, by Dr. Robert Schatten. 

The annual picnic was held in the spring. 

Officers for 1951-52 are: President, John Gerriets; Vice-President, Irvin 
Gaston; Secretary-Treasurer, Patricia White. 


= 
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Kappa Mu Epsilon, Alabama College 


Papers presented to the Alabama Gamma chapter of Kappa Mu Epsilon 
during the past year included: 

The calender, by Sarah Peppenhorst and Rose Floyd 

Time-telling throughout the ages, by Dorothy Champion and Irene Pace 

Mathematics and art, by Betty Crow 

Symbolism, by Gay Penn and Dean Ingram. 

The first meeting of the year was a party to which all upper class men majoring 
in mathematics were invited. In the Spring six new members were initiated. A 
banquet followed the initiation. 

The officers elected for 1951-52 are: President, Irene Pace; Vice-President, 
Dorothy Champion; Secretary, Rose Floyd; Treasurer, Elizabeth Cauley; Pro- 
gram Chairman, Joan Gregory; Faculty Sponsor, Mamie Braswell; Correspond- 
ing Secretary, Rosa Lea Jackson. 


NEWS AND NOTICES 
EDITED By EpItH R. SCHNECKENBURGER, University of Buffalo 


Readers are invited to contribute to the general interest of this department by sending 
news items to Edith R. Schneckenburger, University of Buffalo, Buffalo 14, New York. Items 
must be submitted at least two months before publication can take place. 


EXAMINATION QUESTIONS OF THE METROPOLITAN NEW YORK SECTION 


The Committee on Contests and Awards of the Metropolitan New York Sec- 
tion announces that it has extra copies of the examination questions used in the 
1951 Contest for High School Students. It will forward copies of these questions 
to any mathematics teacher, department chairman, or high school principal 
from whom a request is received. All requests should be sent to Professor W. H. 
Fagerstrom, City College, New York 31, New York. 


ACKNOWLEDGMENT 
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Hay, A. S. Householder, R. L. Jeffery, S. A. Jennings, Wilfred Kaplan, M. S. 
Knebelman, D. H. Lehmer, C. C. MacDuffee, H. B. Mann, A. B. Mewborn, 
G. B. Price, J. F. Randolph, Gabor Szegé, Olga Taussky, R. W. Wagner, D. L. 
Webb, G. T. Whyburn, R. L. Wilder, E. M. Wright. 
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THE MATHEMATICAL ASSOCIATION OF AMERICA 


Official Reports and Communications 


CALENDAR OF FUTURE MEETINGS 
Thirty-fifth Annual Meeting, Brown University, Providence, Rhode Island, 


December 29, 1951. 


Thirty-third Summer Meeting, Michigan State College, East Lansing, Mich- 


igan, September 1-2, 1952. 


The following is a list of the Sections of the Association with dates of future 
meetings so far as they have been reported to the Associate Secretary. 


ALLEGHENY Mountain, Waynesburg College, 
Waynesburg, Pennsylvania, May 10, 1952. 

ILLINOIS, Western Illinois State College, 
Macomb, May 9-10, 1952. 

INDIANA, Indiana University, Bloomington, 
Spring, 1952. 

Iowa, Coe College, Cedar Rapids, April 18-19, 
1952. 

KANSAS 

KeENtTucKY, University of Kentucky, Lexing- 
ton. 

Northwestern State 
College, Natchitoches, Louisiana, Febru- 
ary 15-16, 1952. 

MARYLAND-DISTRICT OF COLUMBIA-VIRGINIA, 
National Bureau of Standards, Washing- 
ton, D. C., December 8, 1951. 

METROPOLITAN NEW YORK, Spring, 1952. 

MICHIGAN, University of Michigan, Ann 
Arbor, April 12, 1952. 

MrnnEsora, College of St. Catherine, St. Paul, 
May 10, 1952. 

MissourI, Lindenwood College, St. Charles, 
Spring, 1952. 


NEBRASKA 

NORTHERN CALIFORNIA, Stanford University, 
Stanford, January 26, 1952. 

Onto, April 19, 1952. 

OKLAHOMA 

Paciric NORTHWEST, University of Oregon, 
Eugene, June 20, 1952. 

PHILADELPHIA 

Rocky Mountain, Western State College, 
Gunnison, Colorado, May, 1952. 

SOUTHEASTERN, Georgia Institute of Tech- 
nology and Agnes Scott College, Atlanta, 
March 21-22, 1952. 

SOUTHERN CALIFORNIA, Occidental College, Los 
Angeles, March 8, 1952. 

SOUTHWESTERN, University of Arizona, Tuc- 
son, April 11-12, 1952. 

Texas, East Texas State Teachers College, 
Commerce, April, 1952. 

Upper NEw York Strate, Hobart and William 
Smith Colleges, Geneva, May, 1952. 

WISCONSIN 


THE RHIND MATHEMATICAL PAPYRUS 


Only twenty-five copies of the Rhind Papyrus are now on hand. When these 
have been sold, only second hand copies will be available through book dealers 
who may be able occasionally to procure them for sale. 

The Mathematical Association of America has been enabled to distribute the 


Rhind Mathematical Papyrus through a gift from the late Arnold Buffum Chace, 
Chancellor of Brown University. This exposition of one of the very oldest math- 
ematical documents in the world is of value to all students of mathematics and 
of the Egyptian civilization of 4,000 years ago. Volume I, 11} by 8 inches, 
8+ 210 pages, contains the Free Translation, Commentary, and Bibliography 
of Egyptian Mathematics; Volume II, 114 by 14} inches, contains 140 photo- 
graphic plates in original colors, black and red, with Text and Introductions, 
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and Literal Translation. The price to members of the Association is $20 for the 
set of two volumes; to non-members the price is $25 for the set. 

Members of the Association may purchase sets through the office of the Sec- 
retary of the Mathematical Association of America, University of Buffalo, Buf- 
falo 14, New York. Non-members must purchase copies from the Open Court 
Publishing Company, La Salle, Illinois. 
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C. H. Frick, Mary Washington College, Secretary-Treasurer 
METROPOLITAN NEw YORK 


JAMEs SINGER, Brooklyn College, Chairman 

L. F. OLtMann, Hofstra College, Vice-Chairman 

E. I. SHaprro, Abraham Lincoln High School, Vice-Chairman 
H. S. Krevat, Brooklyn College, Secretary 

AARON SHAPIRO, Midwood High School, Treasurer 


MICHIGAN 
N. H. ANNING, University of Michigan, Chairman 
P. S. JonEs, University of Michigan, Secretary-Treasurer 
MINNESOTA 
H. D. Cotson, Bemidji State Teachers College, Chairman 
F. C. Situ, College of St. Thomas, Secretary-Treasurer 
MIssouRI 


Francis REGAN, St. Louis University, Chairman 
P. B. Burcuam, University of Missouri, Vice-Chairman 
S. LoutsE BEASLEY, Lindenwood College, Secretary-Treasurer 


NEBRASKA 


W. G. Leavitt, University of Nebraska, Chairman 
Morris Dansky, Creighton University, Vice-Chairman 
Epwin Hatrar, University of Nebraska, Secretary-Treasurer 
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NORTHERN CALIFORNIA 
D. H. LEuMER, University of California, Chairman 
C. D. O_ps, San Jose State College, Vice-Chairman 
MArjoriE L. HoFFMAN, San Mateo Junior College, Secreiury-Treasurer 
OxIO 
R. F. Rrnewart, Case Institute of Technology, Chairman 
FostER Brooks, Kent State University, Secretary-Treasurer 
OKLAHOMA 
C. M. PrrronG, Jr., Oklahoma City University, Chairman 
R. R. Murpuy, Panhandle A. and M. College, Vice-Chairman 
J. C. Brixey, University of Oklahoma, Secretary-Treasurer 
Paciric NORTHWEST 
R. D. JAMEs, University of British Columbia, Chairman 
A. S. MERRILL, Montana State University, Vice-Chairman 
J. M. Kincston, University of Washington, Secretary-Treasurer 
PHILADELPHIA 
P. A. Carts, University of Pennsylvania, Chairman 
C. O. OAKLEY, Haverford College, Secretary-Treasurer 


Rocky MountTAIN 


C. H. Coox, Western State College, Chairman 
B. W. Jones, University of Colorado, Vice-Chairman 
J. R. Britton, University of Colorado, Secretary-Treasurer 


SOUTHEASTERN 
CLARK, Vanderbilt University, Chairman 


B. G. 
H. K. FutMEr, Georgia Institute of Technology, Vice-Chairman 
H. A. Rosinson, Agnes Scott College, Secretary-Treasurer 


SOUTHERN CALIFORNIA 
W. H. GLEnn, JR., Pasadena City Schools, Chairman 
C. W. Tricec, Los Angeles City College, Vice-Chairman 
P. H. Daus, University of California at Los Angeles, Secretary-Treasurer 


SOUTHWESTERN 


CHARLES WEXLER, Arizona State College, Chairman 
J. H. Butcuart, Arizona State College, Vice-Chairman 
R. L. WEsTHAFER, New Mexico College of A. and M. A., Secretary-Treasurer 


TEXAS 


D. W. Starr, Southern Methodist University, Chairman 
C. B. WricuT, East Texas State Teachers College, Vice-Chairman 
C. R. SHERER, Texas Christian University, Secretary-Treasurer 


Upper NEw STATE 
C. W. MunsHoWER, Colgate University, Chairman 
. F. RANDOLPH, University of Rochester, Vice-Chairman 
. G. GuNDERSON, University of Rochester, Secretary-Treasurer 


WISCONSIN 
P. E. Meapows, Carroll College, Chairman 
LoutsE A. WoLr, University of Wisconsin in Milwaukee, Secretary-Treasurer 


~~ 


\ 


PERIODS OF SERVICE OF FORMER OFFICERS OF THE ASSOCIATION 


(Except for the offices of President and Secretary-Treasurer, this list includes only the 
names of those who have held office since January 1, 1943. For information about 
preceding years, consult previous editions of the List of Officers and Members) 


PRESIDENTS 
VICE-PRESIDENTS 
C. C. 4940-1944 C. B. 1947-1948 
WHYBUBN 1944-1945 SAUNDERS MACLANE.............. 1948-1949 
SECRETARY-T REASURER 
ASSOCIATE SECRETARY 
EDITOR 
GOVERNORS 
(arranged alphabetically) 

Wek 1942-1944, 1948-1950 W.T. 1947-1949 

1943-1945, 1947-1950 DEANE MONTGOMERY............. 1946-1948 
1945-1947, 1948-1951 F.S. 1944-1946 
Ws ace 1944-1946 K. W. 1943-1945 
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MEMBERS OF THE MATHEMATICAL ASSOCIATION OF AMERICA 


This list gives the following information, in so far as it is available, for each person who is a 
member of the Association as of October 15, 1951: (1) Surname with initials, or the given name 
when there is but one, except that a given name of every woman member is given in full. In case of 
a married woman, the husband’s initials are given. (2) Highest academic degree received, with 
name of institution conferring the degree. (3) Official title or position. (4) Name and address of 
institution or organization. (5) Address to be used for mail if different from (4). The name of city 
and postal zone are not repeated if they are the same as in (4). 


ABBEDUTO, L. J., B.S. (Illinois Tech.) Instr., Hardin County Schools, Kenton, Ohio. 324 N. Main 
ABBEY, JANET E., B.A.(Wm. Smith) Teacher, Griffith Inst. and Central School, Springville, 
N.Y. 2470 South Ave., Niagara Falls, N.Y. 
A, i Ph.D.(Notre Dame) Asso. Prof., U.S. Naval Academy, Annapolis, Md. 99 Monti- 
cello Ave. 
ABLETT, C. B., M.S. (Southern Illinois) Asst. Prof., Lebanon Valley Coll., Annville, Pa. 
ABLow, * ”) ., Ph.D.(Brown) Research Engr., Boeing Airplane Co., Seattle, Wash. 1221 Taylor 
Ave. (19 
ABRAMOWITZ, WALTER, B.S. (Brooklyn Poly.) Research Fellow, Poly. Inst. of Brooklyn, Brook- 
lyn, N.Y. 180 Grafton St. (12) 
ABRAMSON, L. R., Student, Columbia Coll., New York, N.Y. 315 E. 206 St. (67) 
AckErson, R. H., A.M.(Columbia) Asst. Prof., Catawba Coll., Salisbury, N.C. 
Apams, B. T., A.M.(Baylor) Training Specialist, Veteran’s Administration, Wichita Falls, Tex. 
2172 Avenue I 
Apams, C. R., Ph.D.(Harvard) Prof., Brown Univ., Providence 12, R.I. 60 Intervale Rd. (6) 
Apams, E. P., Ph.D.(Harvard) Emeritus Prof., Physics, Princeton Univ., Princeton, N.J. Wal- 
pole, Mass. 
Apams, Louise, A.M.(North Carolina) Asst. Prof., High Point Coll., High Point, N.C. 
Apams, L. J., A.M.(Southern California) Head of Dept., Santa Monica City College., Santa 
Monica, Calif. 227 25th St. 
Apams, QO. S., D.Sc.(Kenyon) Principal Mathematician, Retired, U. S. Coast and Geodetic 
Survey, Washington 25, D.C. R.F.D. 4, Mt. Vernon, Ohio 
Apxins, J. B., Ed.M.(Harvard) Teacher, Phillips Exeter Acad., Exeter, N.H. 
a. L. K., M.S.(Chicago) Emeritus Prof., State Teachers Coll., La Crosse, Wis. 1810 
ass St. 
Apktsson, V. W., Ph.D.(Pennsylvania) Dean, Grad. School, Univ. of Arkansas, Fayetteville, 
Ark. 236 Buchanan St. 
ADLER, CLAIRE F. (Mrs. E. H.), Ph.D.(N.Y.U.) Asso. Prof., New York Univ., New York, N.Y. 
189-21 Tioga Dr., St. Albans, N.Y. 
ADNEY, iF E., Jr., M.A.(Ohio State) Asst., Ohio State Univ., Columbus 10, Ohio 
AGarp, H. L., Ph.D.(Yale) Emeritus Prof., Williams Coll., Williamstown, Mass. The Knolls 
AGGARWAL, KANHAYALAL, B.A.(Panjab) Proprietor, Messrs. Hariram, Kanhayalal, Aggarwal, 
Majith Mandi, Amritsar, Panjab, India 
Acnew, R. P., Ph.D.(Cornell) Prof., Cornell Univ., Ithaca, N.Y. 
Aueakt, A. N., A.M.(Harvard) Asst. Prof., West Virginia State Coll., Institute, W. Va. 
Autrors, L. V., Ph.D. (Helsingfors) Prof., Harvard Univ., Cambridge, Mass. 45 Yale St., Win- 
chester, Mass. 
AHLIN, J. T., M.A. (Southern California) Research Engr., Douglas Aircraft Co., Santa Monica, 
Calif. 635 W. 77th St., Los Angeles 44, Calif. 
ARENDT, M. H., M.A.(Wichita) Executive Secretary, National Council of Teachers of Mathe- 
matics, 1201 Sixteenth St., N.W., Washington 6, D.C. 
ArvaRA, R. C., B.S. (Illinois Tech.) Junior Systems Engr., Electronics Sect., Aerophysics Group, 
Chance Vought Aircraft, Dallas, Tex. 
Artnswortu, Epitu W., (Mrs. O. R.), M.A.(California) 20 Dubois Ter., Tuscaloosa, Ala. 
AlssEn, M. I., B.S.(C.C.N.Y.) Instr., Univ. of Pennsylvania, Philadelphia 4, Pa. 
AKERs, L. W., M.A.(Kansas) Asso. Prof., Central Missouri Coll., Warrensburg, Mo. 
ALBERT, A. A., Ph.D.(Chicago) Prof., Univ. of Chicago, Chicago 37, Ill. 
ALBERT, A. H., M.S.(Michigan) Instr., Kansas State Teachers Coll., Emporia, Kans. 
ALBERT, Davin, B.S.(Connecticut) Prod. Supervisor, Talon, Inc., Hamden, Conn. 24 Carmel 
St., New Haven, Conn. 
—_ At ie Ph.D.(U. of Washington) Prof., Univ. of Redlands, Redlands, Calif. 629 Buena 
ista St. 
meer hy G., B.S.(Brooklyn) Grad. Student, Brown Univ., Providence 12, R.I. 62 Meeting 
t 


ALBERTI poy B.S. (Chicago). Instr., Univ. of Illinois, Navy Pier, Chicago 11, Ill. Rt. 3, Paw 
aw, Mich. 
ALBISER, Rev. H. B., M.S.(Notre Dame) Instr., St. Michael’s Coll., Winooski, Vt. 
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©. Ph.D. (Ohio State) Asso. Prof., Ohio State Univ., Columbus 10, Ohio. 317 North- 
ridge 
ALDER, H. L., Ph. D. (California) Asst. Prof., Univ. of California at Davis, Davis, Calif. 
AL-DHAHIR, M. W., M.A.(Columbia) Grad. "Student, Columbia Univ., New York, N.Y. 255 W. 
108th St., Apt. 6-D (25) 
ALEXANDER, H. W., Ph.D.(Princeton) Prof., Adrian Coll., Adrian, Mich. 
ALEXANDER, J. W., Ph.D.(Princeton) Prof., Inst. for Advanced Study, Princeton, N.J. 29 
Cleveland Lane 
ALFIERI, F. A., B.S.(C.C.N.Y.) Asst. Supervisor, a ae Life Insurance Co., 1 Madison 
Ave., New York, N.Y. 11 Summer Lane, Hicksville, L.I., 
AL- Guta, M. K., M.S. (Michigan) Grad. ‘Student, Univ. t Michigan, Ann Arbor, Mich. 507 
Benjamin St.’ 
ALKIRE, Don, M.A.(South Dakota) Instr., Univ. of South Dakota, Vermillion, S.D. 
ALLEN, Bess E., Ph.D.(Cincinnati) Asst. Prof., Wayne Univ., Detroit 1, Mich. 
ALLEN, E. B., Ph.D.(Rensselaer) Prof., Rensselaer Poly. Inst., Troy, N.Y. 4 Sheldon Ave. 
“a. E. F., Ph.D.(Missouri) Prof., Oklahoma A. and M. Coll., Stillwater, Okla. 1409 College 
ve. 
aay S i E., Ph.D.(Wisconsin) Asst. Prof., Univ. of Wisconsin, Madison 6, Wis. 219 
athrop Si 
ALLEN, W. R. “MS. (Northwestern) Mathematician, Univ. of Chicago, Chicago 37, Ill. 5822 
Blackstone Ave. 
ALLENDOERFER, C. B., Ph.D.(Princeton) Prof., Univ. of Washington, Seattle 5, Wash. 
ALLHANDS, TYLER, M.A.(Arizona) 2204 26th Ave., Forest Grove, Ore. 
ALLIOT, EUGENE, Lic. es Sc.(Sorbonne) Trustee, St. Michael’s Coll., Winooski Park, Vt. 
ALMAN, J. E., M.A.(Claremont) Instr., Boston Univ., Boston 15, Mass. 
Au-SaLaM, W. A., B.S.(California) 27/5/58 Hariri St., Baghdad, Iraq 
aay > eo) H., M.S.(St. Louis) Grad. Student, St. Louis Univ., St. Louis, Mo. 5344a Terry 
ve. (20 
Ph.D. (Ohio State) Asso. Prof., Univ. of Toledo, Toledo, Ohio. 3027 W. Bancroft 
t 
AnvERSON, A. D., M.A.(Oregon) Mathematician, Naval Research Lab., Washington, D.C. 38 
Galveston Fh, 
ANDERSON, Dorotuy J., B.A.(Macalester) Instr., Macalester Coll., St. Paul 5, Minn. 1568 
Summit Ave. 
ANDERSON, E. W., Ph.D. (Iowa S.C.) Prof., Iowa State Coll., Ames, Iowa 
ANDERSON, FLORENCE R., M.A.(U.C.L.A.) Research Lab. Analyst A, Northrop Aircraft Inc., 
Fourth Ave., Los Angeles 43, Calif. 
ANDERSON, H. Ph.M.(Wisconsin) Asst. Prof., Gustavus Adolphus Coll., St. Peter, Minn. 
716 W. 
ANDERSON, J. M., Student, Univ. of South Dakota, Vermillion, S.D. Box 761, Custer, S.D. 
ANDERSON, P. (Illinois) 7605 Wildwood 'Dr., Takoma Park 12, Md. 
ANDERSON, R. D., Ph.D.(Texas) Member, Inst. for Advanced Study, Princeton, N.J. 
ANDERSON, x; "MS. (Chicago) Asst. Prof., Northern IIlinois State Teachers Coll., De Kalb, 


ANDERSON, R, Lucite, Ph.D.(Bryn Mawr) Asst. Prof., Hunter Coll., New York 21, N.Y. 
ANDERSON, S. A., M.A.(George Peabody) Asso. Prof., Memphis State Coll., Memphis, Tenn. 
414 Holmes Circle 
es > E., Ph.D.(Pennsylvania) Emeritus Prof., Miami Univ., Oxford, Ohio. 11/2 E. 
alnut St. 
——. ETHEL L., Ph.D.(Yale) Teacher, High School, West Haven 16, Conn. 2/5 Park Ter- 
race 
ANDREE, R. Ph.D. (Wisconsin) Asst. Prof., Univ. of Oklahoma, Norman, Okla. 
ANDREWS, a 7. A.M.(St. Louis) Lecturer, St. Louis Univ., St. Louis, Mo. 155 S. Sappington 
Rd., Kirkwood 22, Mo. 
Annus, W. E., ys B.(Syracuse) Technical Engr., International Business Machines Corp., 
Endicott, N. 10 Allan Village, Watson Bled. 
ANNEAR, P. R., Ph.D. (Michigan) Prof., Baldwin-Wallace Coll., Berea, Ohio. 280 Eastland Rd. 
Axninc, NoRMAN, M.A. (Queen’s U.) Asst. Prof., Univ. of Michigan, Ann Arbor, Mich. 1925 
‘ackard St 
Annis, Epita W. (Mrs. L. E.), A.B.(Hunter) Head of Dept., Mamaroneck Senior High School, 
Mamaroneck, N.Y. 333 Florence St. 
ANSELONE, P. M., M.S.(Puget Sound) Mathematician, General Electric Co., Richland, Wash. 
514 Wright Ave. 
Antuony, M. L., Gunsaulus Hall, A pt. 904, 3140 S. Michigan, Chicago 16, il. 
ANTOSIEWICz, H. A., Ph.D. (Vienna Asso. Prof., Montana State Coll., Bozeman, Mont. 
ApostoL, T. M .» Ph. D.(California) Asst. Prof., California Inst. of Tech., Pasadena 4, Calif. 
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APPLEBAUM, F. H., B.A.(Pennsylvania) Asst. Life Actuary, Insurance Dept., Commonwealth 
of —. 121 N. Broad St., Philadelphia, Pa. 4837 N. Franklin St. (20) 

ApPuRN, W. E. F., A.M. (Columbia) Prof., St. Francis Coll., Brooklyn, N.Y. 548 State St. (17) 

ARCHIBALD, 4. , & Student, St. John’s Coll., Brooklyn, N.Y. 16 First Ave., New York 3, N.Y. 

ARCHIBALD, R. ll Dr. (Univ. Padua) Emeritus Prof., Brown Univ., Providence, R.I. 

ARCHIBALD, R. G., Ph.D.(Chicago) Prof., Queens Coll., Flushing, N.Y. 

ARENA, F, J A.M.(Michigan) Instr., North Dakota Agr. Coll., State College, N.D. 

AREND, J. S., S.B.(M.I.T.) Capt., U. S. Air Force. General Delivery, Randolph Air Force Base, 
Tex. 

ARENS, HELEN C. (Mrs. Richard), A.M. (Radcliffe) Mathematician, Inst. for Numerical Analy- 
sis, Los Angeles 24, Calif. 12436 Deerbrook Lane (49 

ARENSON, DD. 4. M.S. (Illinois Tech.) Research Engr., Armour Research Foundation, Tech- 
nology Center, Chicago 16, Ill. 6116 N. Winthrop Ave. (40) 

ARMSTRONG, BEULAH M., Ph. D. (Illinois) Asst. Prof., Univ. of Illinois, Urbana, 

ARMSTRONG, J. D., B.S.E. (Florida) Teacher, Landon High School, 1129 N. 
2nd Ave., Jacksonville Beach, Fla. 

ARMSTRONG, P. N., Student, Univ. of Nebraska, Lincoln, Neb. 1106 S. Ninth St. 

Arnpt, W. F. C., Ph.D.(Géttingen) Prof., Univ. Coll. of the Orange Free State, Bloemfontein, 
Union of South Africa 

Arnorr, E. L., Ph.D.(C.I.T.) Aeron. Research Scientist, National Advisory Committee for 
Ohio. 14200 Shaw Ave., East Cleveland, Ohio 

ARNOLD, H. A., D.(C cr.) Asst. Prof., Univ. of California at Davis, Davis, Calif. 

ARNOLD, i. "dé M. S.(Carnegie) Tech. Director, Federal Enamel and Stamping Co., McKees 
Rocks, Pa. 76 Standish Blod., Pittsburgh 16, Pa. 

ARNOLD, H. E., Ph.D. (Yale) Prof., Wesleyan Univ., Middletown, Conn. 

ARNOLD, K. J., Ph.D.(M.I.T.) Asst. Prof., Univ. of Wisconsin, Madison 6, Wis. 

ARNOLD, L. G., M.A.(Michigan) Eastman Kodak Co., Navy Ordnance, Rochester, N.Y. 50-A 
Highland Manor, South Ave. 

ARNOLD, P. H., A.B.(Nebraska Wesleyan): Grad. Asst., Kansas State Coll., Manhattan, Kan. 
1622 Humboldt 

ARNOLD, W. C., M.S.(Chicago) Asso. Prof., DePauw Univ., Greencastle, Ind. 

AroiANn, L. A., Ph.D.(Michigan) Research Physicist, Research and Development Labs., Hughes 
Aircraft Co., Culver City, Calif. 

Aronorsky, J. S., M.S.(Stevens) Senior Research Engr., Magnolia Petroleum Co., Dallas, Tex. 
2127 Barberry Dr 

ARTIN, Emit, Ph.D. (Leipzig) Prof., Princeton Univ., Princeton, N.J. 

Arzt, SHOLoM, M.S.(N.Y.U.) Instr., New York Univ., New York 53, N.Y. 

ASHBAUGH, LAuRA M. (Mrs. F. R.), A.M.(Pennsylvania) Grad. Student, Lehigh Univ., Beth- 
lehem, Pa. 115 Wall St. 

ASHBURN, A. W., Ph.D. (Virginia) Asso. Prof., Texas State Coll. for Women, Denton, Tex. 

—* E. S., M.A.(North Carolina) Asst. Prof., Stetson Univ., DeLand, Fla. 245 S. Sione 
t. 

AsucraFt, T. B., Ph.D.(Johns Hopkins) Emeritus Prof., Colby Coll., Waterville, Maine 34 
Pleasant St. 

AspPREY, WINIFRED A., Ph.D.(Iowa) Asso. Prof., Vassar Coll., Poughkeepsie, N.Y. 2434 N. Park 
Bied., Santa Ana, "Calif. 

ASTRACHAN, Max, Ph.D. (Brown) Prof., Coll. of Industrial Administration, U.S.A.F. Inst. of 
Tech., W right- Patterson Air Force Base, Dayton, Ohio. 1513 Cory “ (9) 

Atcuison, W. F., Ph.D. (Illinois) Asst. Prof., Univ. of Illinois, Urbana, I 

ATKIN, EpIt Ls "A, M. (Columbia) Emeritus Asso. Prof., Illinois State a Univ., Normal, 
Ill. 815 S. Fell Ave. 

Atkins, D. F., Ph.D.(Kentucky) Asst. Prof., Bowling Green State Univ., Bowling Green, Ohio 

eters P., Jr., Ph.D.(Rochester) Asst. Prof., Univ. of Rochester, River Campus, Rochester 

ATKINSON, Ropert, A.M.(Haverford) Business Manager, The Shipley School, Bryn Mawr, Pa. 

ATTRIDGE, R. F., Student, McMaster Univ., Hamilton, Ont., Canada. 33 Mapes Ave. 

Aube, H. T. R., D.Sc. (Colgate) Emeritus Prof., Colgate Univ., Hamilton, N.Y. 

Aurora, Sitvio, A.B.(Columbia) Research Fellow, Columbia Univ., New York, N.Y. 30-58 

~~" 83rd St., Jackson Heights, N.Y. 

AYER, Miriam C,, Ph.D.(Ohio State) Asst. Prof., Wellesley Coll., Wellesley 81, Mass. 

AYLOR, M. W., M.S. (Virginia) Asst. Prof., Univ. ‘of Virginia, Charlottesville, Va. Madison, Va. 

Ayous, "M.Sc. (McGill) 6848 Drolet St., Montreal, P.Q., Canada 

AYRE, H. G., Ph.D. (George Peabody) Prof., Western Illinois State Coll., Macomb, III. 

AYRES, FRANK, Jr., Ph.D.(Chicago) Prof., Dickinson Coll., Carlisle, Pa. 233 Walnut St. 

Ayres, HC. Ph.D. (California) 245 Pearl St., Eugene, Ore. 

AyrEs, W. Ph.D. (Pennsylvania) Dean, School of Science, Purdue Univ., Lafayette, Ind. 
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mane? é E., A.M. (Illinois) Vice Pres. and Actuary, Lamar Life Ins. Co., Box 880, Jackson 

107, Miss. 

Bascock, L. E., M.S. (Illinois) Asso. Prof., Valdosta State Coll., Valdosta, Ga. 

Bascock, R. W., Ph.D.(Wisconsin) Dean, School of Arts and Science, Kansas State Coll., 
Manhattan, Kan. 

Bascock, WEALTHY, Ph.D.(Kansas) Asso. Prof., Univ. of Kansas, Lawrence, Kan. Route 6 

BABIKIAN, SOUREN, B.S.(London) Instr., Aleppo Coll., Aleppo, Syria 

BACHILLER, T. R., Dr.Sc.(U. of Madrid) Catedratico de la Fac. de Ciencias de la Universidad 
de Madrid, Madrid, Spain 

Bacon, H. M., Ph.D.(Stanford) Prof., Stanford Univ., Stanford, Calif. 

Bacon, R. P., M.A.(Miami U.) Tab. Analyst, Douglas Aircraft Co., El Segundo, Calif. 338 W. 
Plymouth St., Inglewood, Calif. 

Bape, W. G., Ph.D.(U.C.L.A.) Instr., Univ. of California, Berkeley, Calif. 

——— 7 H., Jr., M.A.(Columbia) Grad. Student, Vanderbilt Univ., Nashville, Tenn. 3515 

yron Ave. 
— H. W., M.A.(Buffalo) Instr., Univ. of Buffalo, Buffalo 14, N.Y. 113 Winspear Ave. 


(14) 

Baez, A. V., Ph.D. (Stanford) Prof., Dept. of Physics, Univ. Coll., Baghdad, Iraq 

Bacsy, L. C., A.M.(Kansas) Prof., Lawrence Inst. of Tech., Detroit, Mich. 62 Glendale Ave., 
Highland Park 3, Mich. 

BAGEMIHL, FREDERICK, M.A.(Columbia) Asst. Prof., Univ. of Rochester, Rochester 3, N.Y. 

BAGNETTO, LuciEN, M.S.(Louisiana) Asst. Prof., Harding Coll., Searcy, Ark. 

BaHNG, J. D. R., Student, St. Norbert Coll., West De Pere, Wis. 2221 16th St., Monroe, Wis. 

BaipaFF, B.I., Dr. (Buenos Aires) Prof., Univ. Nac., Buenos Aires, Argentina. Ave. de Mayo 560 

BarLEy, A. H., Ph.D.(Ohio State) Prof., Georgia Inst. of Tech., Atlanta, Ga. 

BalLEy, E. A., M.S.(Emory) Dean, LaGrange Coll., LaGrange, Ga. 

BalLey, H. W., Ph.D. (Illinois) Asso. Dean, Lib. Arts and Science, Univ. of Illinois, Navy Pier, 
Chicago 11, Ill. 

BaILeEy, J. J.. M.A.(Michigan) Acting Head of Dept., Shattuck School, Faribault, Minn. 

BalLey, P. M., M.S.(lowa) Actuary, Great Eastern Mutual Life Insurance Co., Denver, Colo. 
2105 S. Irving 

BalLey, R. P., Ph.D.(Pennsylvania) Asso. Prof., U.S. Naval Acad., Annapolis, Md. 

BalLey, W. L., JR., Student, Massachusetts Inst. of Tech., Cambridge, Mass. 105 First National 
Bank Bidg., Waynesburg, Pa. 

BAKER, FRANCEs E., Ph.D. (Chicago) Prof., Vassar Coll., Poughkeepsie, N.Y. 

Baker, G. A., Ph.D. (Illinois) Asso. Prof., Univ. of California at Davis, Davis, Calif. 606 C St. 

a R. ~~ M.A.(Texas) Asso. Prof., East Texas State Teachers Coll., Commerce, Tex. 2314 
Monroe St. 

BAKER, S. R., M.E.M.(North Carolina S.C.) Instr., North Carolina State Coll., Raleigh, N.C. 
2740 Rosedale Ave. 

Bakst, AARON, Ph.D.(Columbia) 135-12 77th Ave., Flushing, N.Y. 

BALDWIN, JEAN M., M.A.(Oklahoma) Instr., Lamar State Coll. of Tech., Beaumont, Tex. 

BaLpwin, J. W., A.M.(Michigan) Prof., Wayne Univ., Detroit, Mich. 16191 Roselawn Ave. (21) 

Bat., N. H., Ph.D.(M.I.T.) Asso. Prof., U.S. Naval Acad., Annapolis, Md. R.F.D. 1, Box 235 

Batt, R. W., Ph.D. (Illinois) Instr., Univ. of Washington, Seattle 5, Wash. 

a J. P., Ph.D. (Chicago) Prof., Univ. of Washington, Seattle 5, Wash. 1802 Ravenna 


BALLARD, Jo M. (Mrs. R. H.), B.S.(Howard) Instr., Howard Coll., Birmingham, Ala. 5500 6th 


BALLARD, RutH M. (Mrs. F. K.), Ph.D.(Chicago) 6739 Bosworth Ave., Chicago 26, IIl. 

Ba.Lou, D. H., Ph.D.(Harvard) Asso. Prof., Middlebury Coll., Middlebury, Vt. On leave 1951- 
52: Yale Univ., New Haven, Conn. 

Bator, C. A., M.S.(Iowa) Business Manager, Lincoln Coll., Lincoln, Ill. 623 N. Union St. 

BamrortH, F. R., Ph.D.(Chicago) Prof., Otterbein Coll., Westerville, Ohio. 64 S. Vine St. 

Bancrort, T. A., Ph.D. (Iowa State) Dir. of Statistics Lab., Iowa State Coll., Ames, Iowa 

Banes, A. V., M.S.(Oklahoma A. and M.) Asst. Prof., Trinity Univ., San Antonio, Tex. 118 
Overhill Dr. (1) 

BANHAGEL, E. W., M.A.(Wayne) Mathematician, Research Labs., Bendix Aviation, Detroit, 
Mich. 8212 Rathbone St. (9) 

BANKIER, J. D., Ph.D.(Rice) Asso. Prof., McMaster Univ., Hamilton, Ont., Canada 
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DitwortH, R. P., Ph.D.(C.1.T.) Asso. Prof., California Inst. of Tech., Pasadena, Calif. 

Diick, C. E., A.M.(Pennsylvania) Emeritus Prof., U. S. Coast Guard Acad., New London, 
Conn. Box 806, Tryon, N.C. 

DinEs, L. L., Ph.D.(Chicago) Emeritus Prof., Carnegie Inst. of Tech., Pittsburgh, Pa. 131 N. 
14th St., Quincy, Ill. 

DinKINESs, Fiora, A.M.(Michigan) Grad. Student, Univ. of Chicago, .Chicago 37, IIl. 

Dirert, M. H., M.S.(Indiana) Prof., Westmar Coll., LeMars, Iowa, R.R. 2 
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DiPrma, R. C., B.S.(Carnegie) Part-time Instr., Carnegie Inst. of Tech., Pittsburgh, Pa. 5010 
Morewood Pl. (13) 

Dix, L. E., M.S.(Norwich) Prof., Norwich Univ., Northfield, Vt. 5 Spring St. 

Drxon, GENEVIEVE H., M.A. (Buffalo) Computer, Bell Aircraft Corp., Niagara Falls, N.Y. 100 
Willert Park, Buffalo 4, N.Y. 

Dossins, J. W., B.A. (St. Mary’s U.) Grad. Student, Univ. of Texas, Austin, Tex. 459 Cloverleaf, 
Apt. 4, San Antonio, Tex. 

DoBsoN, W. Fy, De (Queen’s) Dir. of Research, Hydro-Electric Power Commission of Ontario, 
620 University Ave., Toronto 2, Ont., Canada. 62 Beaty Ave. 

Doves, I. A., Ph.D.(N.Y.U.) Teacher, Stuyvesant High School, 345 E, 15th St., New York 3, 
N.Y. 100-10 67th Rd., Forest Hills, N.Y. 

DopcE, D. A., Student, Univ. of Kansas, Lawrence, Kan. 1645 Tennessee 

Dopson, N. E., M.A.(Alabama) Asso. Prof., Lenoir Rhyne Coll., Hickory, N.C. 219 4th St. 
Pi., S.W. 


DoERINGSFELD, H. A., C.E.(Wisconsin) Prof., Univ. of Minnesota, Minneapolis 14, Minn. 4904 
11th Ave., S. (17) 

DoERMANN, F. W., Ph.D. (Vienna) Retired. 

Dotan, W. W., Ph.D.(Oklahoma) Prof., Linfield Coll., McMinnville, Ore. 

Mary P., Ph.D. (Cornell) Instr., Vassar Coll., Poughkeepsie, N.Y. 

DotneEy, E. L., M.S.(Notre Dame) Instr., Univ. of Alaska, College, Alaska 

Dominic, Brother, M.A.(California) Asst. Prof., St. Mary’s Coll., St. Mary’s College, Calif. 

DonaLpson, F. W., M.A.(Kentucky) Technical Staff, Los Alamos Scientific Lab., Los Alamos, 
N.M. P.O. Box 1663 

DoneR, R. D., Ph.D. (Illinois) Prof., Alabama Poly. Inst., Auburn, Ala. 477 E. Samford Ave. 

DononoE, H. T., M.A.(Baylor) Asst. Prof., Louisiana Coll., Pineville, La. 

Doremus, Mary C., M.A.(Columbia) Head of Dept., North High School, Denver, Colo. 1115 
Logan St., Apt. 201 

Donnow, J. L., Ph.D. (Texas) . Asso. Prof., Texas Coll. of Arts and Industries, Kingsville, Tex. 

Dorsey, F. F., LL.B.(Boston U.) Patent ’Attorney, Retired. 205 Garfield Pl., South Orange, N.J. 

DorwakT, H. :, Ph.D.(Yale) Prof., Trinity Coll., Hartford 6, Conn. 

_, H. W. Jr., M.A.(Missouri) Instr., Univ. of Omaha, Omaha, Neb. 3920 Frederick St., 

pl. 7 

DossEy, M. >. M.S.(Texas) Asso. Prof., Southwestern Louisiana Inst., Lafayette, La. 229 
Westgate ab ye 39, Mass. 

DostaL, B. F., A.M.(Indiana) Asso. Prof., Univ. of Florida, Gainesville, Fla. 

DoTTERER, 5. M. (Illinois) Prof., Manchester Coll., North Manchester, Ind. 

DOUGHERTY, Lucy T., A.M. (Kansas) Retired. 1203 Oread, Apt. 9, Lawrence, Kan. 

Douctas, E. G., A.M.(Mercer) Instr., Univ. of South Carolina, Columbia, S.C. 1520 S. Lumpkin 
St., Athens, Ga. 

DoucLas, JESSE, Ph.D.(Columbia) Lecturer, Columbia Univ., New York 27, N.Y. 2610 Glen- 
wood Rd., Brooklyn 10, N.Y. 

DoucLas, WILLIAM, — Box 268, Courtenay, B.C., Canada 

DOUGLASS, RK. Ds Ph. D.(M.I. T.) Prof., Massachusetts Inst. of Tech., Cambridge, Mass. 18 
Oak Ave., Belmont, Mass. 

Downs, R. E., B.S. (Kent) Mathematician, Naval Ordnance Plant, Indianapolis, Ind. 1848 20th 
St., Cuyahoga Falls, Ohio 

Downey, ANNE F., A.B.(RegisC.) Rate Specialist, Liberty Mutual Insurance Co., Boston, Mass. 
366 Broadway, Somerville 45, Mass. 

DownlE, E. J., A.B. (Colgate) Asst. Prof., Colgate Univ., Hamilton, N.Y. 17 Madison St. 

DownIno, F. A., Asst. Dir. of Traffic, North Carolina Utilities Com., Raleigh, N.C. B3-47 Twin 
Castles A bts., Winston-Salem, N. = 

— HF, Ph.D. (Chicago) Prof., Univ. of Kentucky, Lexington 29, Ky. 214 State St. 

DowninG, R. H., Ph.D.(West Virginia) Prof., Army Air Forces Inst. of Tech., Wright Field, 
Dayton, Ohio. 4204 Royal Oak Dr. (9) 

.C., Ph.D. (Princeton) Mathematician, Naval Research Lab., Code 3825, Washington 


Dove, W. Ph.D. (St. Louis) Asso. Prof., Rockhurst Coll., Kansas City 4, 
Dracoo, R.C., A.M. (Oklahoma) Asst. Prof., Univ. of Oklahoma, Norman, Okla, 625 S Lahoma 
t 


Draim, N. A., M.Sc.(M.I.T.) Capt., U. S. Navy. 8581 Locust Hill Rd., Bethesda 14, Md. 

DRAKE, Jour. Student, Seton Hill Coll., Greensburg, Pa. 85-08 215th St., Queens Village 8, New 
ork, N.Y. 

DRAPER, OLIve M. , A.M.(Michigan) Prof., Taylor Univ., Upland, Ind. 

Dravpr, BEATRICE A., A.M. (Columbia) Instr., Hofstra 'Coll., Hempstead, N.Y. 80 Sunnyside 
ve, 
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DRESDEN, ARNOLD, Ph.D.(Chicago) Prof., Swarthmore Coll., Swarthmore, Pa. 606 Elm Ave. 
DrEssEL, F. G., Ph.D.(Duke) Asso. Prof., Duke Univ., Durham, N.C. 309 Francis St. 
DressER, F. T., B.S.(V.M.I.) Analyst, Armed Forces Security Agency, Washington, D.C. 4611 
23rd Rd., N., Arlington, Va. 
DressLER, B. B., A.M. (Illinois) Asst. Prof., Kent State Univ., Kent, Ohio 
Drew, J. W., A.M.(Cornell) Asst. Prof., Virginia Union Univ., Richmond 20, Va. 
Drisin, D. M., Ph.D.(Chicago) Research Analyst, Army Security Agency, Washington, D.C, 
101 S. Utah St., Arlington 4, Va. 
Driver, D. D., A.M.(Nebraska) Instr., Hesston Coll., Hesston, Kan. 
DroussEnT, Lucien, Ing.(Ecole Centrale des Arts et Manuf., Paris) Engr., Rue de Laniscourt, 
Laon (Aisne), France 
Duarte, F. J., Ing. Civ.(Univ. de Caracas) Dir. de Fronteras, Ministerio de Relaciones Ex- 
teriores. Apartado 1855, Caracas, Venezuela 
Dussert, K. E., M.A.(Columbia) Instr., Rochester Junior Coll., Rochester, Minn. 
Dusay, G. H., M.A.(Loyola, Chicago) Prof., Univ. of St. Thomas, Houston, Tex. 5818 South- 
well (21) 
Duss, G. R., B.S.(M.I.T.) Asst., Yale Univ., New Haven, Conn. 
Dusé, L. H., Ph.D.(Gregorian Univ., Rome) Prof., Ottawa Univ., Ottawa, Ont., Canada 
Dusiscu, Roy, Ph.D.(Chicago) Asso. Prof., Fresno State Coll., Fresno, Calif. 1501 Palm Ave. 
Dusois, D. W., B.S.(Oklahoma) Address Unknown 
DvuERKSEN, J. A., A.B.(Bethel) Acting Chief, Gravity & Astronomy Section, U. S. Coast and 
Geodetic Survey, Washington, D.C. 3134 Monroe St., N.E. (18) 
DuGGar, ANDERSON, Jr., Student, Univ. of Detroit, Detroit, Mich. 615 W. Eleven Mile Rd., 
Royal Oak, Mich. 
DuKE, W. M., Sc.M.(N.Y.U.) Asst. Dir., Cornell Aeronautical Lab., Buffalo 5, N.Y. 
Dumont, Tuomas, Lt. Comdr., U. S. Coast Guard. 4 Berncliffe Ave., Albany 3, N.Y. 
C., Ph.D. (California) Head of Dept., East Los Angeles Junior Coll., Los Angeles 
22, Calif. 
Duncan, D. G., Ph.D.(Michigan) Asst. Prof., Univ. of Arizona, Tucson, Ariz. 
Duncan, R. L., A.B.(Tulsa) Div. Landman, Carter Oil Co., Oklahoma City, Okla. 2945 N.W. 
49th St. 
Dunrorp, NELSON, Ph.D.(Brown) Prof., Yale Univ., New Haven, Conn. 34 Fountain St. 
DUNKELBERGER, EsTHER S. (Mrs.), M.Litt.(Pittsburgh) Instr., Duquesne Univ., Pittsburgh, 
Pa. 7227 Kelly St. (8) 
Duntap, L. T., A.M.(Penna. State) Asso. Prof., Pennsylvania State Coll., State College, Pa. 
Dunteavy, Mary T., A.M.(Columbia) Statistician, E. I. duPont de Nemours & Co., Inc., 
Wilmington, Del. 20-35 Crescent St., Astoria 5, N.Y. 
DunninG, D. L., B.A.(North Central C.) Asst. Actuary, Warner-Watson, Inc., 135 S. LaSalle, 
Chicago, Ill. 6224 S. Kimbark Ave. (37) 
DuRanD, JANET C., A.M.(Pennsylvania) 223 W. Sedgwick St., Philadelphia 19, Pa. 
Duren, W. L., Jr., Ph.D.(Chicago) Prof., Tulane Univ., New Orleans 18, La. 3323 Joseph St. 
DuRFEE, WALTER H., Ph.D.(Cornell) Prof., Hobart and William Smith Coll., Geneva, N.Y. 
DurRFEE, WILLIAM H., Ph.D.(Cornell) National Bureau of Standards, Applied Math. Labs., 
Washington 25, D.C. 
DuruHaM, GENEVA E., A.M.(Northwestern) Asst. Prof., Pacific Union Coll., Angwin, Calif. 
Durie, R. F., Student, Kent State Univ., Kent, Ohio. R.D. 1, McKinley Heights, Girard, Ohio 
DusTHEIMER, O. L., Ph.D.(Michigan) Pension Consultant, D. Miley Phipps & Assoc., 910 
Hanna Bldg., Cleveland, Ohio. 4935 E. 71st St. (9) 
Dwyer, P. S., Ph.D.(Michigan) Prof., Univ. of Michigan, Ann Arbor, Mich. 403 Lenawee Dr. 
— ef E., Jr., Student, Catholic Univ. of America, Washington, D.C. 704 Barrett Rd., Falls 
hurch, Va. 
“<*> RaGnaR, Cand.Real.(Oslo) Lektor, Levanger kommunale hogre almenskole, Levanger, 
orway 


Dye, L. A., Ph.D.(Cornell) Assoc. Prof., The Citadel, Charleston, S.C. 


Eacte, E. L., M.A.(Miami U.) Engr., Glenn L. Martin Aircraft Co., Middle River, Md. 3919 
Frankford Ave., Baltimore 6, Md. 


Earnart, F. C., A.M.(Wisconsin) Hopkinton, Iowa 
Eart, J. M., Ph.D.(Minnesota) Prof., Univ. of Omaha, Omaha 6, Neb. 528 S. 53rd St. 
ae A.M.(Michigan) Research Scientist, Defense Research Board, Ottawa, Ont., 
anada 
EastuaM, J. N., Ph.D.(Catholic U.) Asso. Prof., Cooper Union, New York, N.Y. 149-41 Haw- 
thorne Ave., Flushing, N.Y. 


Eaton, J. E., Ph.D.(Yale) Asst. Prof., Queens Coll., Flushing, N.Y. 67-50 B 188th St. 
Eaves, E. D., Ph.D.(Texas) Prof., Univ. of Tennessee, Knoxville 16, Tenn. 
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Eaves, J. C., Ph.D.(North Carolina) Asso. Prof., Alabama Poly. Inst., Auburn, Ala. 

EBERHART, PAuL, Ph.D.(Brown) Prof., Washburn Univ., Topeka, Kan. 2068 Lane St. 

EBERLEIN, W. F., Ph.D.(Harvard) Asst. Prof., Univ. of Wisconsin, Madison 6, Wis. 

EcKsTEIN, J. B., B.S.(Notre Dame) Grad. Student, Univ. of Detroit, Detroit, Mich. 1407 E. 
Harry St., Hazel Park, Mich. 

EpDINGTON, G. M., M.A. (George Peabody) Dean of Men, Tusculum Coll., Greeneville, Tenn. 

Eppy, RutH B., A.M.(Brown) Teacher, Hope High School, Providence, R.I. 666 Angell St. (6) 

EDELSON, SIDNEY, M.A.(N.Y.U.) Mathematician, U.S. Naval Observatory, Massachusetts Ave., 
N.W., Washington, D.C. ; 

EpincTon, W. E., Ph.D. (Illinois) Prof., DePauw Univ., Greencastle, Ind. E. Franklin St. 

EpIson, BEATRICE G., A.M.(N.Y.U.) Asst. Prof., New York Univ., New York, N.Y. Brewster, 
N.Y. 


Epson, T. M., B.S.(M.I.T.). President, Calibron Products, Inc., 51 Lakeside Ave., West Orange, 
N.J. Llewellyn Park 

Epmonson, Nat, JRr., Ph.D.(Rice) Principal Mathematician, Oak Ridge National Labs., Oak 
Ridge, Tenn. P.O. Box 183, Kingston, Tenn. 

Epmonson, P. W., M.A.(Michigan) Teacher, Dearborn Junior Coll., Dearborn, Mich. 3601 
McKinley Ave. 

Epmunpson, H. P., M.A.(U.C.L.A.) Teaching Asst., Univ. of California at Los Angeles, Los 
Angels, Calif. 45534 W. 18th St. (19) 

Epwarps, MyrtLe, M.A.(Georgia) Teacher, Brenau Coll., Gainesville, Ga. 

Epwarps, P. D., Ph.D.(Indiana) Prof., Ball State Teachers Coll., Muncie, Ind. 

Epwarps, R. D., M.A.(Pittsburgh) Instr., Univ. of Pittsburgh, Pittsburgh, Pa. 1120 Wightman 
St. (17) 

Epwarps, R. E., M.A.(Michigan) Asso. Actuary, Baltimore Life Insurance Co., Baltimore, Md. 
600 Walker Ave. (12) 

Epwarps, R. H., Ph.D. (Illinois Tech.) Research Physicist, Hughes Aircraft Co., Culver City, 
Calif. 120 Via Colusa, Hollywood Riviera, Redondo Beach, Calif. 

Ecan, F. P., B.A.(Manhattan C.) Instr., Niagara Univ., Niagara University, N.Y. 777 Van 
Rensselaer Ave., Niagara Falls, N.Y. 

Eccers, H. C. T., Ph.D.(Michigan) Prof., Univ. of Minnesota, Minneapolis 14, Minn. 2100 
31st. Ave., S. (6) 

EcceERT, O. E., Postal Clerk, U. S. Post Office Dept. 1916 Forest Ave., Morton, Pa. 

EcceEtT, Hazev E., A.M.(California) 6457 Regent St., Oakland 9, Calif. 

Earp, A. J., Rev., M.S.(Boston) Asso. Prof., Boston Coll., Chestnut Hill 67, Mass. 

Ere, Kart, B.A. (Emmanuel Missionary C.) Grad. Student, Univ. of Wisconsin, Madison, Wis. 
150 Langdon 

Ee, MARGARET C. (Mrs. R. B.) A.M.(Wisconsin) 1924 Greenwood Dr., Tallahassee, Fla. 

EILENBURG, SAMUEL, Ph.D.(Warsaw) Prof., Columbia Univ., New York 27, N.Y. 

EILERTSEN, E. B., M.S.(California) Instr., City Coll. of San Francisco, San Francisco, Calif. 
1763 Louvaine Dr., Colma 25, Calif. 

EIsELE, CaRoLyNn, A.M.(Columbia) Instr., Hunter Coll., New York 21, N.Y. 257 W. 86th St. (24) 

Etsen, N. A., B.S.E.(Missouri) Chemist, Mid Continent Petroleum Corp., Tulsa, Okla. 1127 S. 
Braden St. (12) 

EISENBERG, BERNARD, B.E.E. (Brooklyn Poly.) Teaching Asst., Rutgers Univ., New Brunswick, 
N.J. 4304 15th Ave., Brooklyn 19, N.Y. 

EIsENHART, L. P., Ph.D.(Johns Hopkins) Executive Officer, American Philosophical Society, 
Independence Square, Philadelphia, Pa. 25 Alexander St., Princeton, N.J. 

EIsENMAN, R. L. P., M.A.(Connecticut) Instr., Univ. of Maryland, College Park, Md. 4316 
Colesville Rd., Hyattsville, Md. 

EIsINGER, R. P., A.B.(Swarthmore) Student, Coll. of Physicians and Surgeons, Columbia Univ., 
New York 32, N.Y. 40 W. 77th St. (24) 

Exman, W. E., A.M.(South Dakota) Prof., Univ. of South Dakota, Vermillion, S.D. 104 S. 
Yale St. 

Exstrom, R. E., M.A.(Missouri) Mathematician, U. S. Naval Ordnance Plant, Indianapolis, 
Ind. 979 Layman Ave. (19) 

ELDER, MARSHALL, M.A.(U.C.L.A.) Instr., Los Angeles City Coll., Los Angeles, Calif. 6535 
Ben Ave., North Hollywood, Calif. 

ELtEzER, D. F., M.A.(Lehigh) Colonial Beach, Va. 

E.uiott, D. L., Student, Pomona Coll., Claremont, Calif. 118 W. “J” St., Ontario, Calif. 

Ettiott, W. W., Ph.D.(Cornell) Prof., Duke Univ., Durham, N.C. 

E.uts, Davip, Ph.D.(Missouri) Asst.:Prof., Univ. of Florida, Gainesville, Fla. 

—, TERRELL (Miss), M.A.(Texas Christian) Asst. Prof., North Texas State Coll., Denton, 

ex 


Exston, J. S., A.B.(Cornell) Asso. Actuary, Travelers Insurance Co., Hartford 15, Conn. 
Ety, R. L., Sc.D.(C.1.T.) Major, U. S. Air Force, 216 Lamont Dr., Apt. 2, Dayton 9, Ohio 
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EMERSON, JEROME, B.A.(Buffalo) R.F.D. 4, Lockport, N.Y. 

Emicu, H. M., Student, Univ. of Rochester, Rochester, N.Y. 1250 Kensington Ave., Buffalo, N.Y, 

Emmenrt, J. L., M.Ed.(Pittsburgh) Asst. Prof., Coll. of Steubenville, Steubenville, Ohio. 334 
Richland Ave., Wheeling. W.Va. 

Emmons, H. W., D.S.(Harvard) Asso. Prof., Grad. School of Engineering, Harvard Univ,, 
Cambridge, Mass. Concord Rd., Sudbury, Mass. 

— HELEN, M.A.(Minnesota) Asst. Prof., State College, Brookings, S.D. 810 9th 

ve. 

ENGEL, R. W., Apartado 299, Guatemala, Guatemala 

EncstroM, H. T., Ph.D.(Yale) Vice President, Engineering Research Assoc., Washington, D.C. 
507 18th St., S., Arlington, Va. 

Encstrom, P. G., A.B.(Bethany C., Kan.) Student, Augustana Theological Seminary, Rock 
Island, III. 

Epperson, E. R., B.S.Ed.(Miami U.) Grad. Asst., Miami Univ., Oxford, Ohio. 343 N. Second 
St., Hamilton, Ohio 

EpseELL, Max, B.S.(C.C.N.Y.) 698 Ashford St., Brooklyn 7, N.Y. 

EpsTEIN, BENJAMIN, Ph.D. (Illinois) Asso. Prof., Wayne Univ., Detroit 1, Mich. 

Erpé.Ly1, ARTHUR, D.Sc.(Edinburgh) Prof., California Inst. of Tech., Pasadena 4, Calif. 

Erp6s, PAuL, D.Sc.(Manchester) Visiting Lecturer, University of Aberdeen, Aberdeen, Scotland 

ERIcKSEN, J. L., M.A.(Oregon S.C.) Mathematician, Naval Research Lab., Washington 25, 
D.C. 1209 Valley Ave., S.E., Apt. 305 (20) 

ERICKSEN, W.S., Ph.D.(Wisconsin) Mathematician, U.S. Forest Products Lab., Madison, Wis. 
1924 Rowley Ave. (5) 

Erickson, R. L., M.S.(Wisconsin) Prof., Lebanon Valley Coll., Annville, Pa. 2724 Waunona 
Way, Route 4, Madison 5, Wis. 

Erickson, R. W., Ph.D.(Minnesota) Prof., Psychology, Mississippi State Coll. for Women, 
Columbus, Miss. 

Erikson, C. M., Ph.D.(Michigan) Prof., Michigan State Normal Coll., Ypsilanti, Mich. 10/ 
Wallace Blvd. 

— D. H., Jr., A.M.(Illinois) Asst. Prof., School of Mines & Met., Univ. of Missouri, 
Rolla, Mo. 

ERNSBERGER, IvA B., A.M.(Nebraska) Retired. 905 W. 73rd St., Los Angeles, Calif. 

Ernsporrf, L. E., Rev., M.S.(Notre Dame) Asso. Prof., Loras Coll., Dubuque, Iowa 

ERRERA, ALFRED, Prof., L’Univ. libre, Bruxelles, Belgium. 140 Avenue Moliere 

Erskine, A. R., M.A.(Michigan) Instr., Pennsylvania State Coll., State College, Pa. 961 Old 
Boalsburg Rd. 

Erwin, M. C., Teacher ,Reynolds High School, Reynolds, Ind. 

Esary, J. D., A.B.(Whitman) Lt., Chemiend Corps School, Ft. McClellan, Ala. 

ETHRIDGE, J. O., M.S.(Georgia) Teaching Asst., Central High School, Jackson, Miss. 

Etter, D. O., B.A.(Texas Christian) Grad. Student, Texas Christian Univ., Ft. Worth, Tex. 
3821 Mattison 

ETTINGER, W. J., B.S. in M.E. (Lewis Inst.) Designing Engr., Edison General Electric Appliance 
Co., 5600 W. Taylor St., Chicago, II. 

ETTLinceER, H. J., Ph.D.(Harvard) Prof., Univ. of Texas, Austin, Tex. 3/10 Harris Park Ave. 

EULENBERG, M. D., A.M.(Loyola U.) Instr., Wright Junior Coll., Chicago 34, II. 

Evans, G. C., Ph.D.(Harvard) Prof., Univ. of California, Berkeley 4, Calif. 

Evans, H. B., Ph.D.(Pennsylvania) Emeritus Prof., Univ. of Pennsylvania, Philadelphia, Pa. 
88 Merbrook Lane, Merion Station, Pa. 

Evans, H. P., Ph.D. (Wisconsin) Prof., Univ. of Wisconsin, Madison 6, Wis. 

Evans, M. B., B.S.E.(Michigan) Instr., Missouri School of Mines and Met., Rolla, Mo. 1265 
Meadowmere, Springfield 4, Mo. 

Evans, P. L., M.S.(Kansas S.C.) Asso. Prof., Kent State Univ., Kent. Ohio 

Everett, H. S., Ph.D.(Chicago) Extension Prof., Univ. of Chicago, Chicago 37, Ill. 

Everett, J. P., Ph.D.(Columbia) Emeritus Prof., Western Michigan Coll., Kalamazoo, Mich. 
907 W. South St. 

Everett, J. R., A.M.(Wisconsin) Retired Asso. Prof., Colorado School of Mines, Golden, Colo. 
1700 Washington St. 

Eves, Howarp, Ph.D.(Oregon) Head of Dept., Champlain Coll, Plattsburg, N.Y. 

— M., Ph.D.(Missouri) Mathematician, Sandia Corp., Sandia Base, Albuquerque, 
N.M 


Ewine, Meta M., M.S.(Michigan S.C.) Teacher, Bay City Junior Coll., Bay City, Mich. 704} 
N. Grant Pl. 
Ewy, D. J., M.S.(Stanford) Instr., Fresno State Coll., Fresno, Calif. 303 Vassar Ave. 


FADELL, A. G., M.A. (Buffalo) Grad. Student, Ohio State Univ., Columbus, Ohio. 1310 Whitney 
Ave., Niagara Falls, N.Y. 


1951 
FAGE 
7 
FAIR¢ 
( 
FALK 
FALV 
| 
FAN, 
FARE 
Far? 
FAUL 
FAU 
| Fay, 
FED! 
| FED 
FEE 
| FEE 
FEH 
FEW 
| FEI 
FEI 
| FEL 
| FEL 
FE 

) 
FEI 

} 
FE 
FE 
FEI 
FE 
FE 
FE 
FE 
FE 
Fu 
Fi 
FI 
FI 
FI 
FI 
F 
F 
F 
F 


1951] THE MATHEMATICAL ASSOCIATION OF AMERICA 761 


FAGERSTROM, W.H., Ph.D.(Columbia) Asso. Prof., City Coll. of New York, New York 31, N.Y. 
706 Riverside Dr. 

FarrcHILD, G. W., B.A.(Arizona S.C.) Electronics Lab. Analyst, Northrop Aircraft, Hawthorne, 
Calif. 505 E. Broadway, Long Beach 2, Calif. 

Fairu, C. C., Student, Univ. of Kentucky, Lexington, Ky. 41/8 W. 16th St., Covington, Ky. 

FALKENSTERN, O. J., B.S.(Montana) 48 Balboa, San Jose, Calif. 

FaLvEY, FRANCES E., Ed.D.(Columbia) Dir. of Student Affairs, James Millikin Univ., Decatur, 


Ill. 

Fan, Ky, D.Sc.(Paris) Asso. Prof., Univ. of Notre Dame, , Notre Dame, Ind. 

FARBER, LORRAINE W. (Mrs. Marvin), M.A.(Buffalo) 234 Wallace Ave., Buffalo 16, N.Y. 

FaRNELL, A. B., Ph.D.(California) Major, U. S. Military Acad., West Point, N.Y. 

a F. D., M.S.(Kansas S.C.) Asst. Prof., U. S. Naval Postgraduate School, Annapolis, 

Id. 

FAULKNER, J. E., B.S.(Utah S.A.C.) Grad. Asst., Kansas State Coll., Manhattan, Kan. 

Fay, E. A., A.M.(Harvard) Grad. Student, Univ. of California, Berkeley 4, Calif. P.O. Box 163, 
Ridgecrest, Calif. 

FEDER, JOSEPHINE C. (Mrs. Ralph), M.A.(Bryn Mawr) Physicist, Pitman Dunn Lab., Frank- 
ford Arsenal, Philadelphia, Pa. 1213 Arrott St. (24) 

FEDERICO, P. J., A.M.(George Washington) Examiner-in-Chief, U.S. Patent Office, Washington 
25, D.C. 3634 Joselyn St., N.W. (15) 

FeemsteR, H. C., A.M.(Nebraska) Emeritus Prof., York Coll., York, Nebr. 8/2 E. 7th St. 

FEENEY, W. J., Rev., M.S.(Catholic U.) Grad. Student, Catholic Univ. of America, Washington 
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ee Atice, A.M.(Columbia) Sub. Instr., Brooklyn Coll., Brooklyn, N.Y. 215 E. 23rd 

t. (26 

Ostrorsky, Morris, Ph.D.(Wisconsin) Prof., Duquesne Univ., Pittsburgh 19, Pa. 

Ostrom, T. G., Ph.D.(Minnesota) Asso. Prof., Montana State Univ., Missoula, Mont. 

Ostrowsk!, A. M., Ph.D.(Géttingen) Prof., Univ. of Basle, Basle, Switzerland. Mathem. 
Seminar, 21 Rheinsprung 

om =. F “oor (Wisconsin) Asst. Prof., Michigan Coll. of Mining and Tech., Sault Sainte 

arie, Mich. 
wt. Ss R., Ph.D. (Illinois) Prof., Rutgers Univ., New Brunswick, N.J. 199 Sterling Dr., Orange, 


Orter, R. R., Ph.D.(Indiana) Asst. Prof., Univ. of Notre Dame, Notre Dame, Ind. 

OrtEson, Eti1, A.M.(Wisconsin) Head of Dept., High School, Eau Claire, Wis. 705 Whipple St. 

Otro, MARIANNE S. (Mrs. W. R.), M.S.(Marquette) Lecturer, Marquette Univ., Milwaukee 3, 
Wis. 2118-B N. 33rd St. (8) 

ge os < C., M.S.(Chicago) Instr., Indiana Univ., Gary Center, Gary, Ind. 4832 Van 

uren St. 

Overman, J. R., Ph.D.(Michigan) Dean of Faculties, Bowling Green State Univ., Bowling 
Green, Ohio 

Overman, P. W., M.S.(Indiana) Asst. Prof., Purdue Univ., Lafayette, Ind. 422 Harrison St., 
West Lafayette, Ind. 

Overn, O. E., Ph.D.(Columbia) State Teachers Coll., Milwaukee 11, Wis. 

— MarGarET, Ph.D.(Minnesota) Asso. Prof., Southwest Missouri State Coll., Spring- 

eld, Mo. 

Owens, A. J., Ph.D.(Florida) 211 Bellevue, Cape Girardeau, Mo. 

Owens, F. W., Ph.D.(Chicago) Emeritus Prof., Pennsylvania State Coll., State College, Pa. 
462 E. Foster Ave. 

Owens, HELEN B. (Mrs. F. W.), Ph.D.(Cornell) Emeritus Asst. Prof., Pennsylvania State 
Coll., State College, Pa. 462 E. Foster Ave. 

Oxey, J. E., B.E.E.(Cooper Union) Actuarial Student, New York Life Insurance Co., 51 

Madison Ave., New York 10, N.Y. 640 79th St., Brooklyn 9, N.Y. 
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Oxtey, T. D., Jr., B.A.(Texas Christian) Grad. Student, Purdue Univ., Lafayette, Ind. Box 
667, Cary "Hall East, West Lafayette, Ind. 
Oxrtopy, J. C., A.M. (California) Asso. Prof., Bryn Mawr Coll., Bryn Mawr, Pa. 


PAcHUCKI, CHESTER, M.S.(De Paul) Instr., De Paul Univ., Chicago, Ill. 2907 W. 24th Blod. 

PAGANO, S. J., M.A.(Washington U.) Instr., Missouri School of Mines and Met., Rolla, Mo. 

PalGE, L. J., Ph.D.(Wisconsin) Asst. Prof., Univ. of California at Los Angeles, Los Angeles 24, 
Calif. 2728 Veteran Ave. (34) 

Patt, Gorpon, Ph.D.(Chicago) Prof., Illinois Inst. of Tech., Chicago 16, Ill. 3034 W. Eastwood 
Ave. (25) 

PALLADINO, JAMES, M.S.(N.Y. “f Grad. Student, New York Univ., New York, N.Y. 498 
Graham Ave. , Brooklyn 22, N.Y. 

PALMBACH, E. J., B.S. (Lawrence C. ) 108 E. ager St., Portage, Wis. 

PALMER, HASELL, M.S.(Tennessee) Instr., Univ. of Alabama, University, Ala. 

PALMER, ee Ph.D. (Oklahoma) Chemist, United Gas Corp., Shreveport, La. 4121 Overton Dr. 

PaLMER, T. P., A.M.(Harvard) Asso. Prof., Rose Poly. Inst., Terre Haute, Ind 

PaLMER, W. N., M.A. (New York S.C. for Teachers) 1111 Elm St., Utica 3, N.Y. 

PANCOE, ARTHUR, B.S.(Wisconsin) Address Unknown 

Paris, J. P., Student, George Pepperdine Coll., Los Angeles, Calif. 1121 W. 79th St. (44) 

PARK, Bart, MS. (Michigan C. of Mining & Tech. ) Prof., Michigan Coll. of Mining and Tech., 
Houghton, Mich. 

Park, D. S., A.B.(Tufts) Mathematician, National Bureau of Standards, Washington 25, D.C. 
311 Briland St., Apt. 203, Alexandria, Va. 

ParRK, EuGEenr, A.M.(Lehigh) Asst. Prof., Clemson Coll., Clemson, S.C. 111 Park Way 

Park, R.S., Ph.D.(Kentucky) Prof., Eastern. Kentucky State Teachers Coll., Richmond, Ky. 
213 Burnam Ct. 

PaRKE, N. G., III, Ph.D.(M.I.T.) President, Parke Mathematical Labs., Concord, Mass. 

PARKER, Bos, A.M.(Texas Tech.) Asst. Prof., Texas Tech. Coll., Lubbock, Tex. 

PARKER, C. D., B.S.(Michigan S.C.) Grad. Student, Michigan State Coll., East at Mich, 

PARKER, F. D.., Ph.D.(Case) Asst. Prof., St. Lawrence Univ., Canton, N. 'Y. R.F.D. 2 

PARKER, FH; G.. M.S. in Ed. om Poly.) Grad. Student, ‘Univ. of "Florida, Gainesville, Fla. 
3808 11th Ave., Tampa, Fla. 

PARKER, J. E., A.M. (Fisk) Di, Audio-Visual Aids Center, North Carolina Coll., Durham, N.C. 

PARKER, S. T., Ph.D.(Cincinnati) Prof., Kansas State Coll., Manhattan, Kan. 

ParKER, W. V., Ph.D.(Brown) Prof., Alabama Poly. Inst., Auburn, Ala. 

PARKINSON; G. A., Ph.D.(Wisconsin) Asso. Prof., Univ. of Wisconsin in Milwaukee, Milwaukee, 


Wis. 

PaRKs, Pes M.A.(Denver) Instr., Lower Columbia Junior Coll., Longview, Wash. 223 Free- 
port Villa 

ParrisH, H. C., M.S.(North Texas S.T.C.) Asst. Prof., North Texas State Coll., Denton, Tex. 

ParrisH, Lots K. (Mrs.), B.S. (Eastern Kentucky S.T.C.) Arch St., Vevay, Ind. 

PaRTER, S. V., M.S. (Illinois Tech.) Research Asst., Los Alamos Scientific Lab., Los Alamos, 
N.M. 528 35th St., Box 44 

PARTINGTON, C. R., MS. (Purdue) Instr., Emory Univ., Emory University, Ga. 

PaTE, R.S., Ph.D. (Illinois) Prof., Michigan State Normal Coll., Ypsilanti, Mich. 224 N. Summit 

t. 


Patin, H. A., S.M.(Chicago) Instr., Wilson Junior Coll., Chicago, Ill. 6437 University Ave. (37) 

PATTEN, W. E., C.E. (Cornell) Hydrologist, U.S. Dept. of Agriculture, Soil Conservation Service, 
Spartanburg, S.C. 1304 Main St., South Boston, Va. 

PaTTERSON, B. C., Ph.D. (Johns Hopkins) President, Washington & Jefferson Coll., Washington, 
Pa. 238 E. Wheeling Sé. 

Ph.D.(Minnesota) Prof., Colorado State Coll. of Education, Greeley, Colo. 

19t t 

Patterson, G. W., A.M.(Columbia) Asst. Prof., Elec. Engr., Univ. of Pennsylvania, Phila- 
delphia, Pa. Dartmouth Ave., Swarthmore, Pa. 

PATTERSON, J. M.A. (Columbia) Mathematician, Bendix Aviation Corp., Detroit, Mich. 

an: K. B., A.M.(Princeton) Asst. Prof., Duke Univ., Durham, N.C. 1024 Monmouth 

ve. 

PaTTERSON, P. B., M.A.E.(Florida) Instr., Univ. of Florida, Gainesville, Fla. 

Paxton, E. K., AM. (Columbia) Retired. "P.O. Box 754, Lexington, Va. 

PAXTON, W. D., Jr., B.A.(Pomona) Insurance Inspector, Retail Credit Co., San Bernardino, 
Calif. P.O. Box 322, Bryn Mawr, Calif. 

Paypon, J. F., Ph.D. (Northwestern) Asst. Prof., U. S. Naval Acad., Annapolis, Md. 

Payne, A. H., BS. (Appalachian S.T.C.) Grad. Student, Univ. of North Carolina, Chapel Hill, 

N.C. Jackson Circle 
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Payne, C. K., Ph.D.(N.Y.U.) Emeritus Asso. Prof., New York Univ., New York, N.Y. 24 
Valley Rd., Butler, N.J. 

Payne, G. W., B.S.(St. Mary’s U.) Grad. Student, St. Mary’s Univ., San Antonio, Tex. 714 
Hoover 

PaynE, Mary H. (Mrs. W. T.), Ph.D.(Brown) Asst. Prof., Michigan State Coll., East Lansing, 
Mich. 133 Woodmere 

Payton, A. F., Student, Rutgers Univ., New Brunswick, N.J. 141 Reynolds Pl., South Orange, N.J. 

Peacu, M.0O., M.S.(Carnegie) Asso. Prof., Engg. Mech., Univ. of Notre Dame, South Bend, Ind. 

Peak, Puitip, M.S.(Iowa) Asst. to Dean, Indiana Univ., Bloomington, Ind. R.R. 6 

PEARSON, ERNA H. (Mrs.), M.A.(Texas) 1331 Emory Circle, N.E., Atlanta, Ga. 

Pearson, Patricia M., M.A.(Oregon S.C.) Teaching Fellow, Oregon State Coll., Corvallis, 
Ore. 239 N. 8th St., Apt. 8 

Pease, D. K., M.S.(Connecticut) Instr., Univ. of Connecticut, Hartford, Conn. 65 Cedar Ridge 
Rd., Newington 11, Conn. 

PeckHaM, C. G., M.S. (Illinois) Asso. Prof., Univ. of Dayton, Dayton 9, Ohio 

Peprick, G. B., B.S.(Oklahoma A.&M.) AEC Predoctoral Fellow, Univ. of Kansas, Lawrence, 
Kan. 1317 Ohio St. 

PEEPLES, D., JR., Ph.D. (Georgia) Asst. Prof., Howard Coll., Birmingham, Ala. 913 N. 51st 
St. (6 

PEGRAM, ANNIE M., A.M.(Duke) 308 Buchanan Blod., Durham, N.C. 

Peurson, E. W., A.M. (California) Emeritus Prof., Univ. of Utah, Salt Lake City 1, Utah: 1456 
Kensington Ave. (5) 

PetserR, A. M., Ph.D.(Cornell) Senior Mathematician, Hydrocarbon Research, Inc., 115 Broad- 
way, New York 6, N.Y. 

ra, f oh de M. S. (Marquette U.) Asst. Prof., U. S. Naval Acad., Anapolis, Md. Admiral 

eights 

PENCE, SALLIE E., Ph.D. (Illinois) Asso. Prof., Univ. of Kentucky, Lexington 29, Ky. 

PENNELL, W. O., B.S.(M.I.T.) Retired Chief Engr., Southwestern Bell Tel. Co., St. Louis, Mo. 
69 Court St., Exeter, N.H. 

PENNEY, WALTER, Analyst, Navy Dept., Washington, D.C. 600 20th St., N.W. 

J. V., Ph.D. (Rice) Dir., Drilling Research, Inc., Houston 2, Tex. 1937 Portsmouth 

t. 

PENNINGTON, WILLIAM, JR., 427 W. College St., Florence, Ala. 

PepPeR, P. M., Ph.D.(Cincinnati) Asso. Prof., Ohio State Univ. Research Foundation, Colum- 
bus 10, Ohio 

—_, FRANCISCO, Ph.D.(Chicago) Univ. of the Philippines, Coll. of Liberal Arts, Manila, 

ilippines 

PERISHO, R., A.M.(Haverford) Asso. Prof., Nebraska Wesleyan Univ., Lincoln 4, Nebr. 

PERKINS, F. W., Ph.D.(Harvard) Prof., Dartmouth Coll., Hanover, N.H. & Prospect St. 

Perkins, LItLt1AN G., M.A.(South Carolina) Asst. Prof., Univ. of South Carolina, Columbia, 
S.C, 2923 Heyward St. (5) 

Perkins, O. L., M.A.(Atlanta) Instr., Campbell Street High School, Daytona Beach, Fla. 

PERLIN, I. Ex, Ph.D. (Chicago) Asso. Prof., Georgia Inst. of Tech., Atlanta, Ga. 

PERLSTEIN, Suirtey A. (Mrs.), M.A. (Oregon) Invoice Clerk, Lever Bros., 80 Varick St., New 
York, N.Y. 337 E. 24th St. (10) 

PERRY, Sh , JR., Ph.D.(Michigan) Senior Mathematician, Oak Ridge National Lab., Oak 

Ridge, Tenn. 121 W. Malta Rd. 

PERRY, B., A.M.(Stanford) International Business Machines Corp., Los Angeles 14, Calif. 
14321 Valerio Nuys, Calif. 

PeTerHANS, W. A., M.A.(Academy Weimar) Prof., Visual Training, Illinois Inst. of Tech., 
Chicago 16, Ill. 3140 S. Michigan Ave. (16) 

Peters, A. S., Ph.D. Ro Y.U.) Asso. Prof., New York Univ., New York, N.Y. 54 Maplewood 
St., Larchmont, 

PETERS, ANN C., Ed.D. (Columbia) Asso. Prof., Kenne Teachers Coll., Keene, N.H. 

PETERS, | 2 MSS. (West Virginia) Asst. Prof., West Virginia Univ., Morgantown, W. Va. 

PETERs, W., Ph.D. Hopkins) Asso. Prof., Univ. of Illinois, Urbana, I 

PETERS, ony A., (Iowa) Teacher, Elgin High School and Junior Coll., Elgin, Ill. 376 E. 

hicago St 

PETERS, P. I., M.A.(Ohio State) Asso. Prof., Union Coll., Barbourville, Ky. 124 School St. 

PETERS, Ruts M. , Ph.D. (Radcliffe) Asso. Prof, St. Lawrence Univ., Canton, N.Y. 

PETERSEN, G. M. Ph. D.(Toronto) Lecturer, Brandon Coll., Brandon, Man., Canada 

PETERSON, De J. B.A. (Occidental C.) Grad. Student, Univ. of California at Los Angeles, Los 
Angeles 24, Calif. 2227 Patricia Ave. (64) 

Peterson, H. . M.A.(Denver) Instr., Univ. of Denver, Denver, Colo. 1015 E. Cedar Ave. 

PETERSON, eG, ‘MS. in Ed. (North Dakota) Asst. Prof., Univ. of North Dakota, Grand Forks, 
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PETERSON, O. J., Ph.D. (Michi ae Prof., State Teachers Coll., Emporia, Kan. 1417 West St. 
PETERSON, R. R., Ph.D. (U.C.L.A.) . instr., Univ. of Washin ton, Seattle 5, Wash. 
PETERSON, S. R., A. (Columbia) Instr., Univ. of New Hampshire, Durham, 'N.H. 

PETERSON, ce 2. Ph.D. (Ohio State) Asso. Prof., Univ. of Oregon, Eugene, Ore. 1364 E. 18th 


Ave 

PETRIE, 7 W., III, Ph.D. Cahn) Govt. Representative, I.B.M. Corp., Washington 6, D.C. 
6524 First ‘St., N.W. (12) 

PETSCHEK, ELISABETH J., A.B.(Vassar) 1000 Park Ave., New York 28, N.Y. 

Pettis, B. J., Ph.D. (Virginia) Prof., Tulane Univ., New Orleans 18, La. 

Pettit, H. P, Ph.D. (Illinois) Prof., Marquette Univ., Milwaukee, Wis. Waterford, Wis. 

PETTUS, Mary, M.A. (Chicago) Instr., Sue Bennett Coll., London, Ky. 

PEYTON, P. B., JR., B.E. (Virginia) Asst. Prof., Davidson. Coll., Davidson, NC: 

PFLAUM, W., A.M. (Pennsylvania) Master, ‘Darrow School, ‘New Lebanon, 

PHALEN, H. H. R A , Ph.D.(Chicago) Prof., Coll. of William and Mary, Williamsburg, Va. 130 
hand 

PHELAN, K ‘s. M.A.(Columbia) Asst. Prof., St. John’s Univ., Brooklyn, N.Y. 15 Alfred Rd., 
W., Merrick, 

PHELPS, CoRs Ph.D. (Harvard) Asst. Prof., Rutgers Univ., New Brunswick, N.J. 

PHILLIPS, E. REv., Ph.D. (Johns Hopkins) Spiritual 'Dir., Novitiate of St. Andrew-on- 
Hudson, Poughkeep sie, N.Y. 

Puiturps, O. L., M.A.(North Texas S.C.) Prof., East Carolina Teachers Coll., Greenville, N.C. 

PHIPPs, xd G., Ph.D. (Minnesota) Prof., Univ. of Florida, Gainesville, Fla. 

PICKARD, W. Rei Ph.D. (Peabody) Asso. Prof., Northern ‘Illinois State Teachers Coll., DeKalb, 


PrecHAN, R. G., Student, Central Michigan Coll. of Education, Mount Pleasant, Mich. 751 N. 
Third St., Rogers City, Mich. 

PIERCE, JESSE, Ph.D.(Michigan) Research Engr., Northrop Aircraft, Hawthorne, Calif. 26331 
Alta Vista, Harbor City, Calif. 

Pierson, A. D., A.M.(Missouri) Head of Dept., Junior Coll. of Kansas City, Kansas City, Mo. 
7217 Summit Ave. (5) 

Picnant, T. J., M.S.(Bucknell) Part-time Instr., Univ. of North Carolina, Chapel Hill, N.C. 
402 Hillsboro St. 

PIHLBLAD, MARGARET M., A.B.(Kansas) Grad. Student, Univ. of Kansas, Lawrence, Kan. 
1201 W. Campus 

PrxkE, J. M., B.S.(Kansas S.T.C.) Grad. Student, Kansas State Teachers Coll., Pittsburg, Kan. 
P.O. Box 138, Frontenac, Kan. 

Pineiro, M. T., B.S. (Havana) Blanquizar 112, Luyano, Havana, Cuba 

Pincry, R. E., Ph.D. (Cornell) Asst. Prof., Univ. of Illinois, Urbana, Ill. 1509 W. Church St., 
Champai Til. 

PINKERTON, R. M., B.S.(Bradley) Aeronautical Research Scientist, National Advisory Com- 
mittee for Aeronautics, Langley Field, Va. 131 LaSalle Ave., Hampton, Va. 

Pinson, R. B., M.A.(Texas) Asso. Prof., Stephen F. Austin State Coll., Nacogdoches, Tex. 

Pinzka, C. F., B.S,(Rutgers) Instr., Xavier Univ., Cincinnati, Ohio 

Pires, C. J., Ph.D.(Oklahoma) Asst. Prof., Southern Methodist Univ., Dallas 5, Tex. 4628 
March Ave. (9) 

PrIRANIAN, GEORGE, Ph.D.(Rice)} Asst. Prof., Univ. of Michigan, Ann Arbor, Mich. 

PrRENIAN, Z. M., M.S.(Florida) Asso. Prof., Univ. of Florida, Gainesville, Fla. 

PIRRONG, 'C.M. Ed.M. City 'U.) Asst. Prof., Oklahoma City Univ., Oklahoma 
City, Okla. 912 N.W. 22nd St. (6) 

PitcHer, A. E., Ph.D.(Harvard) Prof., Lehigh Univ., Bethlehem, Pa. 422 W. Broad St. 

PITNER, sd Ks. Prof., Harding Coll., Searcy, Ark. 

Pitt, W. zi, Student, Univ. of Rochester, Rochester 3, N.Y. 

Pitts, Rd A.M. (Michigan) Prof., Fort Valley State Coll., Fort Valley, Ga. 

PIx.ey, H. H., Ph.D. (Chicago) Asso. Prof., Wayne Univ., Detroit 1, Mich. 

Piza, P. As, P; 0. Box 627, San Juan, Puerto Rico 

Pialt, oO, A., B.S. (Illinois Tech.) U.S. Navy. 1315 S. Kolin, Chicago 23, Ill. 

PLANT, LC M.S. (Chicago) Emeritus Prof., Michigan State Coll., East Lansing, Mich. 231 

la Ave. 
PLITHIDEs, Costas, Degree of Math. (Univ. of Athens, Greece) Address Unknown 
ame, E. W., A.M.(Michigan) Asst. Dean, James Millikin Univ., Decatur, Ill. 317 Linden 


PLUMMER, Loursa G., M.S.(Minnesota) Asst. Prof., West Liberty State Coll., West Liberty, 
PLyMALE, R. B., M.A.(Columbia) Asso. Prof., Mercer Univ., Macon, Ga. 1329 Adams St., Apt. B. 


seaee iumanaa L, L., A.M. (Buffalo) Teacher, Bennett High School, Buffalo, N.Y. 356 Lisbon 
ve 
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Poak, E. J., Asst. Instr., Bucknell Univ., Lewisburg, Pa. Apt. 3A, Bucknell Village, R.D. 1 

Potan, L. R., M.S. (West Virginia) Asso. Prof., Alfred Univ., Alfred, N.Y. 

Potiack, M. F., Master(Berlin) Teacher, Union Linden High School, Linden, Calif. 504 E. 
Fremont, Stockton 3, Calif. 

PoLLAK, BARTH, Student, Illinois Inst. of Tech., Chicago 16, Ill. 7437 S. Shore Dr. (49) 

PoLLARD, Harry, Ph.D.(Harvard) Asso. Prof., Cornell Univ., Ithaca, N.Y. 112 Auburn St. 

PoLLarD, H.S., Ph.D.(Wisconsin) Prof., Miami Univ., Oxford, Ohio. 350 Patterson Ave. 

PoL.Ey, J. C., Ph.D.(Cornell) Prof., Wabash Coll., Crawfordsville, Ind. 

PoLtyA, GEORGE, Ph.D.(Budapest) Prof., Stanford Univ., Stanford, Calif. 2260 Dartmouth St., 
Palo Alto, Calif. 

PomiLia, F. R., M.S.(Fordham) Instr., St. John’s Univ., Brooklyn, N.Y. 48 Pulaski St. (6) 

Ponp, H. L., M.S.(George Washington) Physicist, David Taylor Model Basin, Navy Dept., 
Washington 7, D.C. 3415 38th St., N.W. (16) 

—_ oe aire (Howard) Mathematician, U.S. Air Force, Washington 25, D.C. 3984 Ames 

1 

Poot, FLORENCE E., M.A.(Nebraska) Instr., Extension Div., Univ. of Nebraska, Lincoln, Nebr. 

Poote, A. R., Ph.D.(C.1.T.) Asst. Prof., Oregon State Coll., Corvallis, Ore. 

Porow, J. W., M.A.(Maryland) Asst. Prof., U.S. Naval Acad., Annapolis, Md. 

PoprEN, H. A., Ph.D.(George Peabody) Consulting Psychologist, Rohrer, Hibler & Replogle, 
135 S. LaSalle St., Chicago, Ill. 4240 Linden St., Western Springs, IIl 

PorGEs, ARTHUR, M.S. (Illinois Tech.) 2743 San Marino St., Los Angeles 6, Calif. 

Poritsky, HiLLEL, Ph.D.(Cornell) Consulting Mathematician, General Electric Co., 1 River 
Rd., Schenectady, N.Y. 

Porter, D. H., Ph.D.(Indiana) Instr., Indiana Univ., Bloomington, Ind. Hoosier Courts 17-3 

PorTER, M. B., M.A.(Texas) Asst. Prof., Southwest Texas State Teachers Coll., San Marcos, 
Tex. 1120 W. Hopkins St. 

PorTER, Rut E., M.S.(Oregon S.C.) Asst. Prof., John Brown Univ., Siloam Springs, Ark. 
114 N. Madison St. 

PorTMANN, W. Q., Student, Kent State Univ., Kent, Ohio. 915 Camden Ave., S.W., Canton, Ohio 

a a Ph.D.(Columbia) Prof., City Coll. of New York, New York 31, N.Y. 610 W. 173rd 

t 


Poston, P. L., M.B.S.(Michigan) Actuary, Great Lakes Mutual Life Insurance Co., Detroit, 
Mich. 2952 W. Philadelphia (6) 

Potts, L. D., B.M.E.(Ohio State) Research Engr., Linde Air Products Co., Buffalo, N.Y. 328 
Hendricks Blud., Eggertsville 21, N.Y. 

Pouttot, ApRIEN, M.A.(Laval) Dean of Faculty of Sciences, Laval Univ., Quebec, P.Q., Canada 

Pounp, V. E., Ph.D.(Toronto) Prof., Univ. of Buffalo, Buffalo 14, N.Y. 190 Capen Blvd. 

PounbeR, D. W., M.S. (Illinois Tech.) Aerodynamicist, A. V. Roe Canada, Ltd., Toronto, Ont., 
Canada. 19 Glen Gordon Rd. (9) 

PounpDER, I. R., Ph.D.(Chicago) Prof., Univ. of Toronto, Toronto, Ont., Canada 

—e J. E., Ph.D.(Chicago) Prof., Michigan State Coll., East Lansing, Mich. 137 Bogue 

t. 


PowELL, K. F., B.S.(Pittsburgh) Customer Engr., International Business Machines Corp., 
New York, N.Y. 201 5th St., Ellwood City, Pa. 

PowELL, Lity B., M.A.(Colorado) Instr., Univ. of Colorado, Boulder, Colo. 605 Thirteenth St. 

Pratt, GERTRUDE V., A.M.(Michigan) Asst. Prof., Central Michigan Coll. of Education, Mt. 
Pleasant, Mich. 

PREBLE, W. G., B.S.(Tulane) Computer, U. S. Army Corps of Engineers, New Orleans, La. 
549 Mehle Ave., Arabi, La. 

PRENOWITz, WALTER, Ph.D.(Columbia) Asso. Prof., Brooklyn Coll., Brooklyn 10, N.Y. 

PRENTICE, W. N., A.M.(Brown) Grad. Student, Syracuse Univ., Syracuse, N.Y. 102 Walnut Pl. 

PRESNELL, ROBERTA E, (Mrs.), M.A.(Beloit) Instr., Rockford Coll., Rockford, Ill. 803 N. 
Chicago Ave. 

Pretz, P: S., A.M.(St. John’s U.) Head of Dept., St. Benedict’s Coll., Atchison, Kan. 

Price, D. f. Ph.D.(London) 4, Brittany Ct., New Church Rd., Hove 3, Sussex, England 

Price, G. B., Ph.D.(Harvard) Prof., Univ. of Kansas, Lawrence, Kan. 

Price, H. F., Ph.D.(Pennsylvania) Prof., Pacific Univ., Forest Grove, Ore. 303 Second St., S. 

Price, H. V., Ph.D. (Iowa) Head of Dept., Univ. High School, Iowa City, Iowa 

Price, IRENE, Ph.D.(Indiana) Acting Chief, Tech. Staff, Air Research & Development Com- 
mand, Holloman Air Force Base, N.M. 

Price, J. F., Ph.D.(Oregon S.C.) Asst. Prof., Oregon State Coll., Corvallis, Ore. 

Prigst, R. E., M.S. (Illinois) Asst., Univ. of Illinois, Urbana, III. 

PrigstTER, G. C., Ph.D.(Michigan) Head of ay Univ. of Minnesota, Minneapolis 14, Minn. 

Proctor, S. W., S.M.(Chicago) Instr., Vashon High School, St. Louis, Mo. 2846 Pine Blod. (3) 

ProttTer, M. H., Ph.D.(Brown) Member, Inst. for Advanced Study, Princeton, N.J. 
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. E., Ph.D. (Louisiana) Prof., Chemistry and Physics, Harding Coll., Searcy, Ark. 

PryzirE, J. B., B.S.(C.C.N.Y.) Supt. Asst., Consolidated Edison Co. of New York, Inc., New 

N.Y. 31-15 21st Ave., Long Island City 5, N.Y. 

Puckett, W. T., Jr., Ph.D.(Virginia) Asso. Prof., Univ. of California at Los Angeles, Los 
Angeles 24, Calif. 

PuGs.ey, D. W., M.S.(Michigan) _ Prof., Berea Coll., Berea, Ky. 

PuiuiaM, F. M., Ph.D. (Illinois) Asst. Prof., U. S. Naval Postgraduate School, Annapolis, Md. 

PurceE LL, E. J., Ph.D.(Cornell) Prof., Univ. of Arizona, Tucson, Ariz. 1702 Lind Rd. 

Purple, K. S., B.S.(V.M.I.)  Prof., Virginia Military Inst., Lexington, Va. 313 Letcher Ave. 

Purse, C. A., M.A.(Southern California) Instr., California State Poly. Coll., San Luis Obispo, 
Calif. 1890 San Luis Dr. 

PutnaM, A. L., Ph.D.(Harvard) Asso. Prof., Univ. of Chicago, Chicago 37, Ill. 
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Georgia Inst. of Tech. Bailey, Christian, Cur- 
rie, Field, Fulmer, Garrett, Holton, Hook, 
Martin, Neisius, Perlin, Smith, Starrett, 
Wahab. 

Avucusta. Franz, Robertson, Taylor. 
Camp Gorpon. Gould, Long. 
COLLEGEBORO. Moye. 
DAHLONEGA. Barnes, Rogers, Wicht. 
DECATUR. 

Agnes Scott Coll. Futral, Gaylord, Robinson. 
Emory UNIVERSITY. 

Emory Univ. Briggs, Chasen, Clark, Latimer, 

Messick, Partington. 
Fort VALLEY. Pitts. 
GAINESVILLE. Edwards. 
KENsINGTON. Carlock. 

La GRANGE. Bailey. 
Macon. Carlton, Plymale. 
MILLEDGEVILLE. Nelson. 
Rome. Hightower. 
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SAVANNAH. Blakeley. 

VaLpostA. Babcock, Moore. 
WALESKA. Vann. 

Warn_ER Rosins. Burrell, Knight. 


IDAHO 
Boise. Buck. 
CALDWELL. Rankin. 
Moscow. Botsford, Wright. 
Nampa. Tillotson. 
PocaTELLo. Olive, Scobert. 


ILLINOIS 
Aurora. Miksa, Tapper. 
BELLEVILLE. Wilson. 
BERWYN. Cherry. 
BLOOMINGTON. Hunt, Kinney. 
BLUE IsLAND. Snider. 


CARBONDALE. 

Southern Illinois Univ. Berberian, Black, 
Hall, Mark, McDaniel, Rodabaugh, 
Wright 


CARLINVILLE. Hatfield. 

CARTHAGE. Boatman. 

CHARLESTON. 

Eastern Illinois State Coll. Hendrix, Ringen- 
berg, Taylor, Van Deventer. 

Cuicaco. Anthony, Arenson, Bird, Blake, 
Boardman, Butler, Campbell, Christman, 
Dunning, Ettinger, Gerst, Greer, Herlihy, 
Hicks, Hilton, Liolios, London, Mansfield, 
Merrill, Nauman, Nicolet, Plait, Poppen, 
Sachs, Schweitzer, Sister Mary Charlotte, 
Sister Mary Esther, Sister Mary Ferrer, 
Sister Mary Sylvester, Smith, Stewart, 
Swanson, Velek, Werkman, Wessely. 

DePaul Univ. Caton, D’Arco, DeCicco, 
Fischer, Kawata, Merkes, Newman, Pa- 
chucki, Saastad, Svoboda. 

Illinois Inst. of Tech. Ballard, Berman, Bibb, 
Boblak, Bott, Brown, Comfort, DeLany, 
Frank, Friedlen, Gertz, Goodman, Hey- 
man, Horwitz, Kennedy, Krathwohl, 
Levin, McDowell, Menger, Mihalek, Mil- 
ler, Pall, Peterhans, Pollak, Rapp, Rein- 
gold, Rosenberg, Sadowsky, Soglin, Sutter, 
Wilcox. 

Roosevelt Coll. Gore, Johnson, Silber, Street. 

Univ. of Chicago. Albert, Allen, Barnard, 
Bartky, Chern, Dinkines, Everett, Gaff- 
ney, Gottlieb, Graves, Guy, Hartung, 
Herstein, Hill, Jones, Kaplansky, Kruskal, 
Lane, MacLane, Macy, Meyer, Northrop, 
R. H. Oehmke, Theresa C. Oehmke, Opa- 
towski, Oppenheim, Putnam, Rapoport, 
Reisel, Schilling, Serbyn, Sklar, Stone, 
Strauss, Weiner, Zygmund. 

Univ. of Iilinois. Alberti, Bailey, Berglund, 
Corliss, Davis, Feinstein, Frank, Grund- 
man, Hartley, Hornacek, Lariviere, Nolan, 
Nowlan, Isen, Ondrak, Scholomiti, 
Schwartz, Sears, Stelling, Turner, Wilson. 

Wilson Jr. Coll. Burack, James, Kinney, 
Manheim, Patin, Rasmusen, Sied- 

and. 
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Wright Jr. Coll. Buelow, Eulenberg, Georges, 

Kurzin, Moran. 
CrysTAL LAKE. Weslowski. 
DANVILLE. Reiner. 
DECATUR. 

James Millikin Univ. Brown, Falvey, Kiefer, 
Ploenges. 

DEKALB. 
Northern Illinois State Teachers Coll. Ander- 
son, Hellmich, Pickard, Stelford. 
Burton, Peters. 
ELmuurst. Baumgart, Cody. 
Exsau. Hooper. 
Evanston. Bradfield, Christian, Crum, Pancoe. 

Northwestern Univ. Barrer, Boas, Buell, Free- 
land, Hildebrandt, Hsiung, Ishihara, 
Karns, Kingsley, Kliphardt, Littlejohn, 
Moulton, Reid, Scott, Simmons, Wescott, 
Wheeler, Wolfe. 

FREEPORT. Baumgartner. 
GALESBURG. 
Knox Col!. Lindstrum, Smyth, Stephens. 
GRIGGSVILLE. Carmichael. 
JACKSONVILLE. Hallerberg, Miller, Schumaker. 
eon Dickson, Sister M. Claudia. 
NKAKEE. Gardner, Rice. 
LAKE Forest. Curtis. 
La SALLE. Muller. 
LEBANON. 

McKendree Coll. Nellie P. Miser, W. L. 

Miser, Stowell. 
Lemont. Teed. 
LIBERTYVILLE. Hart. 
LINCOLN. Balof. 

Macoms. Ayre, Schreiber. 
Manito. Van Orstrand. 
Marissa. Mathews. 

Maywoop. Hildebrandt. 
Monmoutu. Beveridge, Cramer. 
NAPERVILLE. Seybold. 

NORMAL. 

Illinois State Normal Univ. Atkin, Bey, 
Brown, Flagg, Flynn, McCormick, Mills, 
Norskog, Rine, Ullsvik. 

PeoriA. Boose, Martens. 

Bradley Univ. Gault, Helms, McGaughey, 
Moore. 

Quincy. Dines, Velesz. 
RANTOUL. 

Chanute Air Force Base. Clark, Neilson, 

Schwartz. 
RIverR Forest. Dobbin. 
RockForp. Oldenburger, Presnell, Varnum. 
Rock IsLanp. 

Augustana Coll. Cederberg, Engstrom, Jen- 

sen, Nelson, Olmsted. 
SANDWICH. Rumney. 
Scott Arr Force Base. Brown. 
SPRINGFIELD. Trennt. 
Sr. Louts. Felling. 
URBANA. 

Univ. of Illinois. Armstrong, Atchison, Bar- 
ton, Bateman, Beberman, Blyth, Bostick, 
Brannon, Cairns, Chanler, Clutterham, 
Fort, Fox, Fry, Gregory, Hattan, Hoersch, 
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Hohn, Hundertmark, Ketchum, Koken, 
Landin, Levy, Marquardt, Meserve, Miles, 
Mitchell, Moore, Funes, Pingry, Priest, 
Reiner, Schweppe, Scott, Snader, Taub, 
Tross, Vaughan, Walkley. 

WHEATON. Boyce, Brandt. 

WINNETKA. Humphrey. 


INDIANA 


BLOOMINGTON. Wrede. 

Indiana Univ. Gustin, Haslam, Merrilees, 
Nickel, Peak, Porter, Thomas, Truesdell, 
Williams, Wolfe, Zorn. 

COLLEGEVILLE. Zanolar. 

CRAWFORDSVILLE. 

Wabash Coll. Carscallen, Hughes, Mielke, 
Polley. 

DANVILLE. Shartle. 

EaRLHAM. Long. 

East Cuicaco. Burns. 

Nicholls. 

EVANSVILLE. Kronsbein. 

FAIRMOUNT. Berg. 

Fr. Wayne. Carr, Olson, Virts. 

Gary. Leskow, Oursler. 

GosHEN. Hartzler, Zimmerman. 

GREENCASTLE. 

De Pauw Univ. Arnold, Edington, Greenleaf, 
Talkington. 

HAnoveER. Heren, Yarnelle. 

INDIANAPOLIS. Chambers, Fuller, Hadley, Mc- 
Colgin, Sidebottom, Sister Gertrude Marie, 
Suter, Welchons. 

Butler Univ. Beal, Crull, Gambill, Speas, 
Uhrhan, Vaughn, Wayne. 

Naval Ordnance Plant. Dowds, Ekstrom, 
Hafner, Heyda, 

LAFAYETTE. 

Purdue Univ. Ayres, Black, Bolks, Bossler, 
Burr, Cheatham, Crain, Cuthill, De Jonge, 
Fry, Glacken, Golomb, Graves, Hazard, 
Hughes, Hull, Keller, Klinger, McCune, 
Miller, Neff, Newburg, Overman, Oxley, 
Robbins, Rosenthal, Shanks, Smith, Stone, 
Walker, Webster, Wood. 

LowELL. Newson. 

MICHIGAN Ciry. 

Muncie. Brumfiel, Edwards, Grekila, Shively. 

NortH MANCHESTER. Dotterer. 

NotrE Dame. Sister Mariam Patrick. 

Univ. of Notre Dame. Bell, Caparo, De 
Baggis, Fan, Ginivan, Grainger, Griesmer, 
Lee, Lindemann, McCarthy, Montgomery, 
Nastucoff, Otter, Peach, Ross, Sullivan, 
Wagner, Wainwright. 

Pao.t. Bentley. 

REYNOLDS, Erwin. 

St. MErnRAD. Knaebel. 

SoutH BEnp. Higgins. 

TERRE Haute. Martin, Shriner, Strong. 

Rose Poly. Inst. Palmer, Ross, Sousley. 

Draper. 

VEvay. Parrish. 

WEst BapeEN Sprincs. Hausmann. 
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IowA 
Ames. McKelvey. 

Iowa State Coll. Anderson, Bancroft, Bicknell, 
Block, Brandner, Daniells, Davis, Dickey, 
Feyerherm, Gouwens, Herr, Hinrichsen, 
Holl, Kaldenberg, Kirkham, Kreider, 
Lambert, Lieberknecht, Lindahl, McKel- 
vey, Reeves, Robertson, Robinson, Smith, 
Thielman, Vinograde. 

CEDAR FALts. Kearney. 
Iowa State Teachers Coll. Brune, Lankton, 
Lott, Schurrer, Trimble, Van Engen. 
CEDAR Rapips. Bowersox. 
CHEROKEE. Laposky. 
DAVENPORT. 
St. Ambrose Coll. Hratz, Weeg, Younkin. 
Jacobsen. 
Des MoInEs. 

Drake Univ. Canfield, Gillam, Harper, Li, 
Neff, Zubay. 

DusugqueE. Ernsdorff, Rothlisberger, 
Mary Michail. 

Epwortu. Earhart. 

FARNHAMVILLE. Qualley. 

Fayette. Deming. 

GRINNELL. McClenon, Rusk. 

Iowa Ciry. Price. 

State Univ. of Iowa. Blair, Chittenden, Conk- 
wright, Cosby, Craig, Hogg, Jones, Know- 
ler, Lindstrom, Mubly, Nemmers, Sewell, 
Smiley, Woods, Wylie. 

LAMONI. Jacobson. 

LeMars. Dipert. 

Mt. PLEASANT. Stein. 

MrT. VERNON. Davis, Moots. 

Sioux City. Bushyager, Sister M. DePazzi. 
Storm LAKE. Roorda. 

Waukon. Hancock. 

WaveRrLy. Hoffman, Van Horn. 


Sister 


KANSAS 
ATCHISON. Pretz, Sister Jeanette, Sister M. 
Helen, Walsh. 
Atwoop. Nyhoff. 
BaLpDwWIn City. 
Baker Univ. Foreman, Garrett, Hester. 
EMPORIA. 

Kansas State Teachers Coll. Albert, Laird, 
Peterson, Tucker. 

Hays. Grabbe, Stopher, Toalson. 
Hesston. Driver. 

Hutcarnson. Chatlain. 
LAWRENCE. Lake. 

Univ. of Kansas. Babcock, Bell, Black, 
Brown, Chowla, Diamond, Dodge, Dough- 
erty, Forman, Hsu, Jordan, Kruse, Od- 
land, Pedrick, Pihlblad, Price, Rasmussen, 
Riley, Schatten, Scott, Smith, Stouffer, 
Ulmer. 

LrnpsBorG. Marm. 
MANHATTAN. 

Kansas State Coll. Arnold, Babcock, Faulk- 
ner, Firl, Franck, Furman, Hyde, Janes, 
Larney, Lewis, Mossman, Parker, Sanger, 
Stratton, White, Young. 


an 
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Nortu NeEwron. Richert, Wedel. 
Ottawa. Bemmels. 
PITTSBURG. 

Kansas State Teachers Coll. Curfman, Ger- 
man, Green, Keegan, Kriegsman, Pike, 
Smith. 

Satna. Sister M. Nicholas. 
STERLING. Thompson. 
TopeKA. Messick. 

Washburn Univ. Eberhart, Greene, Martin- 

son, Rolfs. 
WAKEENEY. Gibson. 
Wicuira. Houser, Longenecker. 

Friends Univ. Means, Reagan, Swanson. 

Univ. of Wichita. Hoare, Morlan, Nibarger, 
Read, Reagan, Wedel, Wrestler. 

WINFIELD. Kruger. 
XAVIER. Sister Ann Elizabeth. 


KENTUCKY 
BARBOURVILLE. Peters. 
BEREA, 

Berea Coll. Pugsley, Roberts, Wright. 
Bow.inG GREEN. Yarbrough. 
CAMPBELLSVILLE. Graham. 

DANVILLE. Robinson. 

Fr. Knox. Schocken. 
FRANKFORT. Ross. 
GEORGETOWN. Cook, Hatfield. 
LEXINGTON. Wright. 

Univ. of Kentucky. Beck, Boyd, M. C. Brown, 
R. C. Brown, Campbell, Cooper, Cowling, 
Downing, Faith, Fields, Foster, Goodman, 
Hagen, Hays, Leser, Pence, Ripy, Royster, 
South, Tapscott, Ward, Zaring. 

Lonpon. Pettus. 
LouIsviL_e. Berry, Bullitt, Ford, Schaeffer. 

Univ. of Louisville. Moore, Musch, Sauter, 
Simester, Stevenson, Wilson. 

Murray. Carman, Holmes. 
Owensboro. Howard, Sister M. Laurine. 
RICHMOND. Sandlin. 

Eastern Kentucky State Coll. Helton, Mc- 

Glasson, Park. 
WILLIAMSBURG. 

Cumberland Coil. Boswell, Compton, Val- 

landingham. 


LovuISIANA 
Baton RoucE. 

Louisiana State Univ. Freas, Karnes, Nichols, 
O’Quinn, Rees, Rickey, Rutt, Sanders, 
Townsend, Trammell. 

HAMMOND. 

Southeastern Louisiana Coll. Davis, Mc- 

Climans, Tucker. 
LAFAYETTE. 

Southwestern Louisiana Inst. Buchanan, Dos- 

sey, Hoag, Loflin, Ohmer, Wilbanks. 
LAKE CHARLES. Ford, Franciol. 
MonroE, Kennedy. 
NATCHITOCHES, 

Northwestern State Coll. Church, Corley, 
Killen, Maddox, Shelton, Winegeart. 
NEw ORLEANS. Haller, Mooney, Preble, Sister 

Miriam Francis, Stevens, Tullier. 

Newcomb Coll. Beard, Many, Spencer, Weiss. 
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Tulane Univ. Baus, Duren, Griffin, Hersh. 
Horne, Huff, Kelley, Koch, Morrison, 
Pettis, Riess, Thomson, Timon, Wallace, 


ard. 
PINEVILLE. Donohoe, Temple. 


Ruston. 
Louisiana Poly. Inst. Garrison, Schroeder, 
Smith, Temple. 


SHREVEPORT. Hardin, McKnight, Palmer. 
THIBODAUX. Davis. 


MAINE 


BRUNSWICK. 
Bowdoin Coll. Christie, Hammond, Holmes, 
Korgen. 
Lewiston. Ramsdell, Wilkins. 
Orono. 
Univ. of Maine. Comegys, Daly, Kimball. 
WATERVILLE. Ashcraft, 


MARYLAND 


ABERDEEN PROVING GROUND. Cumming, 
Davis, Dederick, Golub, Hart, Leutert, 
Lotkin, Murphy, Reitwiesner, Robinson, 
Rosenfeld, Squires, Sterrett, Taylor, Treu- 
enfels, Walters, Young. 

ANNAPOLIS. Bingley. 

Naval Acad. Abbott, Bailey, Ball, 
Benac, Buikstra, Chambers, Clements, 
Currier, Gorman, Gras, Hammond, Kells, 
Kinsolving, Lamb, Lyle, Mann, Mayer, 
McLaughlin, Milkman, Milos, Moore, 
Niles, Paydon, Pejsa, Popow, Rector, 
Robinson, Scarborough, Stilwell, Stotz, 
Swafford, Thomas, Tierney, Tyler, White. 

U. S. Naval Postgrad. School. Bleick, Camp- 
bell, Church, Faulkner, Jennings, Lock- 
hart, Pulliam, Rawlins, Root, Torrance. 

BALTIMORE. Blakiston, Cook, Eagle, Edwards, 
Foley, From, Huck, Johnson, Marrian, 
Morrel, Roman, Schoderbek, Sister Con- 
stantia, Sister Mary Cordia, Snyder, 
Stephens. 

Goucher Coll. Lewis, Torrey, Whitney. 

Johns Hopkins Univ. Carstoiu, Haviland, 
Lewis, Light, Morrill, Reed, Silva, Smith, 
Templeton, Zilber. 

BETHESDA. Cheston, Wagner. 

BRENTWOOD. Meade. 

CueEvy CuaseE. Cramer, Maple, Norden. 

CHEWSVILLE. Waltz. 

COLLEGE Park. 

Univ. of Maryland. Good, Greenspan, Hall, 
Jackson, Martin, Melvin, Rogers, Wright. 

EmMITsBurG. Burke. 

FREDERICK. Brown, Maloney. 

FrostBure. Rissler. 

Giynpon. Clifford. 

HAVRE DE Grace. Rekilis. 

River. Kravitz. 

St. MARGARETs. Kinsman. 

SALIsBURY. Cauffman. 

SILVER SPRING. Cohen. 

Johns Hopkins Univ. Brigham, Mitchell, 
Neumann, Rand, Sigley, Whitman. 

Naval Ordnance Lab. Christian, Layton, 
Schultz, Schweizer. 
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SUITLAND. Morris. 
TAKOMA Park. Anderson. 
WESTMINSTER. Spicer. 
Woopstock. Hennessey. 


MASSACHUSETTS 


AMHERST. Boutelle, Breusch, Brown, Miller. 
Univ. of Massachusetts. Guhse, Halpern, Kis- 
sin, Rose, Wagner. 

ANDOVER. Cobb. 

BELMONT. Walters. 

Boston. Betts, Downey, Gillman, Gould, Hall, 
Hemenway, Hoskins, Hubbard, Hueston, 
Hyder, Kaufman, Miller, Sister Laurentine 
Marie, Weaver. 

Boston Univ. Alman, Johanson, McLaughlin, 
Mode, Ross, Swaffield, Syer. 

—TT Univ. Brown, Cook, Spear, Wal- 
lace. 

BROOKLINE. McCarthy, Stempnitzky. 

CAMBRIDGE. Bothwell, Carpenter, Kingsbury. 

Harvard Univ. Ahlfors, Beatley, Birkhoff, 
Brown, Coolidge, Emmons, Hansen, Hun- 
tington, Kneale, Kravetz, Mosteller, Mul- 
ler, Neustadter, Newman, Rivlin, Rulon, 
Walsh, Widder, Wilson, Zariski. 

Massachusetts Inst. of Tech. Baily, Cioffi, 
Douglass, Franklin, Goldstein, Harvey, 
Kehl, Kimber, Moon, Morse, Reich, Reiss- 
ner, Ross, Salem, Thomas, Zeldin. 

CHESTNUT HILx. 

Boston Coll. Eiardi, Marcou, Murphy, 
O’ Donnell. 

CHICOPEE. Sister Teresa Marie. 

Concorp. Parke. 

FitcHBurc. Bissinger, Haskins. 

Groton. Nash. 

LAWRENCE. McIntosh. 

Lynn. Taylor. 

MEDFORD. 

Tufts Coll. Clarkson, Lotz, Mergendahl, Ran- 
som. 

MILForp. Dennison. 

New BeEprorp. Robinson. 

NEwrTon CENTER. Solomont, Walsh. 

NEWTON HIGHLANDS. Vincent. 

NORTHAMPTON. 

Smith Coll. Johnson, McCoy, O'Neill, 
Rambo. 

NorTon. 

Wheaton Coll. Cohen, Garabedian, Watt. 

PITTSFIELD. Washburne. 

Roxsury. Berkofsky. 

SPRINGFIELD. Breynaert. 

SOUTHBRIDGE. Boeder. 

Soutu HApDLeEy. 

Mount Holyoke Coll. Bates, Kiokemeister, 
Litzinger. 

Tyncssoro. Richmond. 

WALPOLE. Adams. 

WATERTOWN. Leonard. 

WELLESLEY. 

Wellesley Coll. Ayer, Russell, Stark, Young. 

WEstToN. O’Shea. 

Regis Coll. Finigan, Looney, Sister Leonarda, 
White. 


WILLIAMSTOWN. 
Williams Coll. Agard, Jordan, Klein, Wells. 
WORCESTER. 
Clark Univ. Bumer, Melville, Stubbe. 
Coll. of the Holy Cross. Burns, McBrien, Mc- 
Gillicuddy. 
Worcester Poly. Inst. Brown, Cobb, MacCul- 
lough, Morley, Rice. 


MICHIGAN 


ApriAN. Alexander, Sister M. Irma. 
ALBION. 

Albion Coll. Cox, Gillespie, Ingalls, Larsen. 
ANN Arbor. Rothe. 

Univ. of Michigan. Al-Ghita, Anning, Bar- 
tels, Bradshaw, G. U. Brauer, Richard 
Brauer, Brown, Churchill, Coburn, Coe, 
Coleman, Copeland, Core, Craig, Crisler, 
Crispin, Darling, Deal, Dwyer, Fischer, 
Goode, Harary, Harris, Hay, Heater, Hil- 
debrandt, Hind, Hopkins, Jones, Kaplan, 
Karpinski, Lee, Leisenring, LeVeque, Loh, 
Lohwater, Losey, Love, McLaughlin, 
Myers, Nyswander, Piranian, Rainich, 
Rainville, Rauch, Reade, Riddle, Rippe, 
Rosenberg, Roth, Rothe, Rouse, Running, 
Samelson, Stengle, Thrall, Tornheim, 
Tysver, Ullman, Wilder. 

BATTLE CREEK. Wilson. 

Bay City. Ewing, Saile. 

BERRIEN SPRINGS. Specht. 

CENTERLINE. Fishman, Yedlin. 

DEARBORN. Edmonson, Maguire, Spencer. 

Detroit. Bagby, Grossman, Johnson, Nace, 
Poston, Reiber, Sister M. Leona, Sister 
Mary Paula, Trotzuk. 

Bendix Aviation Corp. Banhagel, Kral, Pat- 
terson. 

Univ. of Detroit. Campbell, Duggar, Eck- 
stein, Hannan, Holzhauer, Johnston, Lan- 
caster, MacNeil, Magda, Mansour, 
Markle, McCarthy, Mehlenbacher, Sar- 
tor, Sherwood, Smith, Sowul, Steinbach, 
Teodoro, Weiss, Weitzenhoffer. 

Wayne Univ. Allen, Baldwin, Borgman, 
Brown, Chu, Coral, Epstein, Folley, Har- 
rison, Loweke, Mandelbaum, Minas, Mor- 
row, Nelson, Pixley, Scibiorski. 

East LANSING. 

. Michigan State Coll. Barbour, Baten, Bell, 
Carr, Coy, Frame, Grove, Herzog, Hill, 

ua Kelly, Lapidus, Lowell, Mesner, Nordhaus, 

if, Parker, Payne, Plant, Powell, Sander, Stel- 

2 son, Stewart, Sudborough, Sweetland, 

Wells. 

Fiint. Curtis. 

General Motors Inst. DeMoss, Grotts, Raker, 
Schaefer. 

GRAND Rapips. Bellardo, Vandort. 
GrossE PoinTE Park. Tegels. 
HILLsDALE. Mattson. 

Lampen. 

HOuGHTON. 

Michigan Coll. of Mining & Tech. Boggs, 
Park, Stipe, Vichich. 

IRonwoon. Field. 
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KALaMAzoo. Walton. 
Western Michigan Coll. Bartoo, Beeler, Blair, 
Butler, Everett, Ford, Hannon. 
LANSING. Bartels. 
MARQUETTE. Boynton. 
Mitrorp. McNeal. 
Mr. PLEASANT. 
Central Michigan Coll. Bye, Foust, Piechan, 
Pratt, Richtmeyer. 
PLyMoutTu. Sister M. Virgilia. 
SauLT STE. MARIE. Otis. 
TRENARY. McClintock. 
Run VILLAGE. Deniston. 
YPSILANTI. 
Michigan State Normal Coll. Erikson, Goings, 
Lindquist, Pate. 
Univ. of Michigan. Bartman, Brown, Graney, 
Ritter. 


MINNESOTA 


Colson. 

COLLEGEVILLE. Danzl, Kalinowski. 

DututuH. Cothran, McEwen, Sister M. Mer- 
cedes, Sister M. Prudentia. 

FaRIBAULT. Bailey. 

Mankato. Fleming, Horeni. 

MINNEAPOLIs. Bonnell, Tani. 

Univ. of Minnesota. Bearman, Brink, Brooke, 
Bussey, Cameron, Carlson, Doeringsfeld, 
Eggers, Fischer, Fulks, Gibbens, Hafstrom, 
Hall, Hart, Hartig, Hartman, Hatfield, 
Ito, D. A. Johnson, G. P. Johnson, Johns- 
ton, Kalisch, Kenner, Kirchner, Kirmser, 
Koehler, Laws, Loud, McCutcheon, Mun- 
ro, Ohnsorg, Olmsted, Priester, Quaid 
Rosenbloom, Shumway, Stoner, Thorp, 
Turrittin, Wang, Warschawski, Wells, Wil- 
liams, Zeitlin. 

MoorHEAD. Mundhjeld. 

NORTHFIELD. Carlson, Stanaitis. 

Carleton Coll. Francis, Johnson, May, Weg- 
ner. 

OnamIA. John. 

RocHEsTER. Dubbert. 

Sr. Coup. Berg. 

St. JosePuH. Sister M. Joanne. 

St. Pau. Beck, Berger, Blakely, Bracewell, 
Hill, Morgan, Sister Mary Seraphim, 
Thornton. 

Coll. of St. Thomas. Bush, Godderz, Mont- 
gomery, Norris, Reuber, Sheridan, Smith, 
Taylor, Terami. 

Macalester Coll. Anderson, Camp, Jaeger, 
Koenen. 

St. PETER. 

Gustavus Adolphus Coll. Anderson, Kauf- 
manis, Swanson. 

VirGiniA. Henning. 

Winona. De La Salle, Lokensgard, Schrader, 
Sister Mary Leontius. 


MISSISSIPPI 


BLuE Mownrtaln. Gillis. 
CLEVELAND. Walters. 
Cotumsus. Erickson. 
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GuLFPorT. Brooks. 
HATTIESBURG. 
Mississippi Southern Coll. Felder, Foote, 
Jones, Van Hook. 
ACKSON. Babbitt, Ethridge, Knox, Reynolds. 
ERIDIAN. Cleveland. 
PoPLARVILLE. Gilmore. 
STATE COLLEGE. 
ee State Coll. Goen, Grimes, Hop- 
kins, Kanter, Murray, Ollivier, Temple. 
UNIVERSITY. 
Univ. of Mississippi. Bickerstaff, Miller, 
Mitchell, Samuels, Spragens. 
Winona. Witty. 


MIssouRI 
Canton. Blue. 
CAPE GIRARDEAU. Michel, Owens. 
Co_umBIiA. Cosby, Kitches, Litterick. 

Univ. of Missouri. Burcham, Cummings, 
Gaddum, Golub, Haynes, Hoagland, 
Lloyd, Lowery, Sandy, Sawyer, Stamey, 
Taam, Utz, Zemmer. 

FAYETTE. 

Central Coll. Barrow, Blattner, Denny, Hel- 
ton. 

Fiat River. Galloway. 
Futton. Lacy. 
City. Bridger. 

nsas City. C. B. Baxter, Mary M. Baxter, 
Doyle, Hannan, Pierson, Rosen, Sister M. 
Pachomia. 

KIRKSVILLE. Jamison. 
LIBERTY. Jones. 
MARYVILLE. Lafferty. 
ROLLA. 

Missouri School of Mines. Erkiletian, Evans, 
Goodhue, Johnson, Lee, Pagano, Rankin, 
Woodle. 

St. CHARLES. Beasley, Karr. 
St. Louts. Gove, Proctor, Sister Mary Teresine, 
Van Schaack. 

Harris Teachers Coll. Marth, McLean, 
Moore, Willerding. 

St. Louis Univ. Ammann, Andrews, Bold, 
Collins, Golomski, Lanzano, Regan. 

Washington Univ. Beesack, Haimo, Hirsch- 
man, Leighton, Lowe, Middlemiss, Ne- 
hari, Thron. 

SPRINGFIELD. Fronabarger, Graves, H’Doub- 
ler, Owchar. 

University City. Feldman, Stephens. 

WARRENSBURG. Akers, Brown. 


MONTANA 
BozEMAN. 
Montana State Coll. Antosiewicz, 
Livers, Lowney, McMurdo, Uhrich. 
Butte. Smith. 
Garrison, Canning. 
HELENA. Topel. 
MISSOULA. 
Montana State Univ. Chatland, Jameson, 
Merrill, Ostrom. 
NErnabkt. Coffey. 
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NEBRASKA 


CHADRON. Berry. 

CRETE. Johnson. 

GoTHENBURG. Janssen. 

Hastincs. Lowry. 

KEARNEY. Larsen, Nelson. 

Lincotn. Blank, Gaba, Gass, Lenser, Ogden, 
Perisho. 

Univ. of Nebraska. Armstrong, Basoco, 
Brenke, Buck, Camp, Clarke, Cox, Hal- 
far, Heath, Leavitt, Mendelson, Moomaw, 
Pool, Ribeiro, Runge. 

Omana. Becker, Gayton. 

Univ. of Omaha. Doss, Earl, Rice. 

— Univ. Bettinger, Clarkson, Dan- 
sky. 

Wayne. Boyce. 
York. Feemster. 


NEVADA 
RENO. 
Univ. of Nevada. Beesley, Little, Wood. 


NEw HAMPSHIRE 


DurHAM. Peterson. 
EXETER. Pennell. 
Phillips Exeter Acad. Adkins, Funkhouser, 
Lynch. 
HANOVER. Morgan. 
Dartmouth Coll. Brown, Forsyth, Fraser, 
Mathewson, Perkins, Robinson, Silverman. 
KEENE. Goodrich, Peters. 
MANCHESTER. Lankalis, O’Leary. 
PLymoutTH. Smith. 


NEw JERSEY 


BAYONNE. Koren, Quinn. 

BELMAR. Borsuk, Kassler. 

BLOOMFIELD. Neuwirth, Oergel. 

BounD Brook. Creely. 

CALDWELL. Sister M. Anita. 

CAMDEN. Vlachos. 

CaRLsTADT. Norman. 

Cuirton. Struyk. 

CoNvVENT STATION. Sister Esther Maria. 

EAst a LePori, Lintvedt, Nordgaard, 


Fr. Monmoutu. Blasch, Norwood, Orr, Spears, 
Winn. 
Hicustown. Harrison. 
Koellner, Mandelbaum. 
HosoKkeEn. Murray. 
Stevens Inst. of Tech. Lucas, Morrison, Reeks, 


ose. 
Jersey City. Ayres, Levitt, Marks, Reckzeh. 
St. Peter’s Coll. Kruse, Mortola. Zegers. 
LAKEWoop. Wallick. 
LAWRENCEVILLE. Kiernan, Kimball. 
Mapison. Battin. 
MAPLEwoop. Hazeltine. 
Murray Hit. 
Bell Telephone Labs. Gray, Hamming, Lewis, 
Raisbeck, Schelkunoff, Shewhart. 


Newark. Carberry, Cherlin, Hellman, Moses- 
son, Strock. 

Newark Coll. of Engg. Jaffe, Mainardi, Mo- 
lina, Vedova, Wasson. 

NEw BrunNswWICK. 

Rutgers Univ. Barlaz, Bender, Biser, Brown, 
Bunyan, Campopiano, Clark, Cohn, Con- 
nors, Eisenberg, Feldman, Firestone, Ga- 
briel, Galbraith, Garfunkel, Grant, Hazard, 
Klein, Makarov, Meder, Nelson, Ott, 
Payton, Phelps, Starke, Vilkelis, Walter, 
Zimmerberg. 

ORANGE. Sayles. 
PaTERSON. Daugherty. 
PRINCETON. Meier, Mettler, Nickerson, Osborn. 

Inst. for Advanced Study. Alexander, An- 
derson, Cohen, Goldstine, Green, Gross- 
wald, Hu, Kelly, Klee, Martin, Mont- 
gomery, Morse, Protter, Veblen, von Neu- 
mann. 

Princeton Univ. Artin, Blackett, Feller, Gil- 
bert, Howard, Karlin, Kruskal, Langen- 
hop, Lefschetz, Lord, Lyndon, Mattuck, 
Semple, Tucker, Tukey, Wilks, Wong. 

Ramsey. Stuckey. 

Rep Bank. Hummel. 

Secaucus. Wirsching. 

SoutH ORANGE. Davis, Dorsey, Stanwick. 
TEANECK. Rayher. 

TRENTON. Shuster. 

Upper Montcrarr. Campbell. 

New Jersey State Teachers Coll. Clifford, 
Davis, Humphreys, Kays, Mallory, 
Nichols, Sensale. 

WEst Point PLEASANT. McMurtrie. 
WEst ORANGE. Edison. 
Woopstown. Darling. 


New Mexico 
ALBUQUERQUE. Bauer, Carey, Mathany, Sloat- 


man. 

Sandia Corp. Boldyreff, Brunk, Buell, Cal- 
vert, Clark, DiBella, Ewing, Flanagan, 
Hassell, Landes, Mahuron, Malley, Miiler, 
Reed, Schutzberger, Silverman, Vick, 
Youngs. 

Univ. of New Mexico. Beach, Gentry, Healy, 
Hendrickson, Hildner, Lane, La Paz, 
Rogers. 

Ho.tioman. Price. 
Las Cruces. Culpepper, Graves. 
Las VEGAs. 

New Mexico Highlands Univ. Roberts, Rod- 

gers, Slechticky. 
Los Atamos. Gammel. 

Los Alamos Sctentific Lab. Benson, Cherry, 
Donaldson, Hammer, Ingersoll, Oecder, 
Parter, Rechard, Riebe, Schlesinger, Sob- 
czyk, Stark, Wall, White, Wing. 

ROSWELL. Harp. 
SanTA FE. Luke. 
Socorro. Reece, Sanchez-Diaz. 
STATE COLLEGE. 

New Mexico Coll. of A. & M. A. Branson, 

Crouch, Kramer, Walden, Westhafer. 
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NEw YorRK 


ALBANY. Dumont, Gibson, Gorsline, Keefer, 
Newsom, Sister Noel Marie. 

New York State Coll. for Teachers. Beaver, 
Birchenough, Butler, Lester, Luippold, 
Turner. 

ALFRED. 

Alfred Univ. Freund, Miller, Nevins, Polan, 
Rhodes, Seidlin, Whitford. 

Aurora. Hollcroft, Rusk. 

BALDWIN. Bowden, Grove, Mitchell. 

BAYSIDE. Jordan. 

BINGHAMTON. Greene, Thompson. 

Bronx. Lipsey, Sister St. Thomas of Canter- 
bury, Tucker. 

BROOKLYN. Appuhn, Braverman, Byrne, Cas- 
cio, Epsell, First, Gerst, Goldman, Lavoie, 
Leeds, LeLeiko, Levine, Lonner, Mc- 
Kenna, Milgram, Miller, Moskowitz, Odin, 
Ritterman, Rush, Salkind, Sandler, Sha- 
piro, Waite, Wallach, Wayne. 

Brooklyn Coll. Barotz, Borofsky, Boyer, 
Brown, Cocuzza, Fleisher, Forman, Gold- 
man, Griffin, Johnson, Karrass, Kennison, 
Kieval, Landers, Levenson, Maria, Moore, 
Osterberg, Prenowitz, Richardson, Sha- 
piro, Singer, Smith, Wolfe, Woodbridge. 

Poly. Inst. of Brooklyn. Abramowitz, Bodner, 
Carson, Forray, Foster, Harris, Hutchin- 
son, Kalish, Klamkin, Kovitz, Kramer, 
Kramer-Lassar, Laudante, Lee, Mordu- 
chow, Russell, Terzuoli, Ullman, Whitford. 

Prait Inst. Beckman, Cowles, Helme, Moore, 
Thompson. 

St. John’s Univ. Archibald, Germino, Ol- 
brich, Phelan, Pomilla, Sarno, Tolle, Wam- 
pole, Zirkel. 

BuFFALO. Batt, Browne, Buchman, Burrill, 
Emerson, Farber, Green, Hand, Kowalew- 
ski, Newell, Orloff, Podmele, Potts, Row- 
ley, Scholl, Sharpe, Sister Mary Michael, 
Steudle, Tidd, Walker, Welmers. 

Cornell Aeronautical Lab. Duke, Lawrence, 
Trabka. 

Univ. of Buffalo. Baeumler, Behrns, Feidner, 
Gehman, Gough, Grinstein, Larson, Mc- 
Artney, Montague, Montgomery, Moul- 
ton, Niedrauer, Noller, Pound, Schaer, 
Schillo, Schneckenburger, Seiden, Stevens, 
Strebe, Warner. 

CANISTEO. Longley. 

Canton. Boak. 

St. Lawrence Univ. Bates, Limpert, Parker, 
Peters, Smith. 

CATTARAUGUS. Beals. 

Cazenovia. Howe. 

CLEVELAND. Morenus. 

CLINTON. 

Hamilton Coil. Clelland, Gere, van Alstyne. 

East MEapow. Goldman. 

ELmuuRst. Bremer. 

Evmira. Frankel, Suffa. 

Williams. 

Enpicott. Andrus, O’Connor. 

Harpur Coll. Cary, Kent, Shear, Wright. 
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FARMINGDALE. Schriro, Sealander, Stern. 

Far Rockaway. Moore, Schor. 

FLusHinG. Bakst, Mann, Strobel. 

Queens Coll. Archibald, Brown, Cohen, Cope, 
Dean, Eaton, Feld, Raudenbush, Sard, 
Sullivan, Zippin. 

Forest Hits. Frank, Hertzig. 

GARDEN Cry. Stein. 

GENEVA. 

Hobart & William Smith Colls. Beinert, Bligh, 
Durfee, Hubbs, Mosey. 

Great NECK. 

Sperry Gyroscope Co. Hutchison, Maile, Mc- 
Carthy, McMahon. 

HAMILTON. 

Colgate Univ. Aude, Downie, Munshower, 
Wardwell. 

Hayt Corners. Ford. 

HEMPSTEAD. 

Hofstra Coll. Charlesworth, Draudt, Haw- 
thorne, Hinrichs, Hove, Jaeger, Marshall, 
Mott, Ollmann, Stabler. 

ITHACA. 

Cornell Univ. Agnew, Carver, Fuchs, Gunder, 
Hurwitz, Kac, Murdock, Na Nagara, Pol- 
lard, Robison, Rosser, Walker. 

Jamaica. Sister Augustine Maria. 

KinGs Point. 

U.S. Merchant Marine Acad. Keyes, Nickl, 
Oberist. 

Locxport. Fountain, Kallett. 

LonG IsLanp City. Day. 

LouponviLLeE. Hanhauser, Kuhn. 

Macepon. Hood 

MAMARONECK. Annis. 

Mexico. Reddick. 

MINEOLA. Basil. 

Mr. Kisco. Morgan. 

New Lesanon. Pflaum, 

New PALttz. Brereton, Swain. 

NEw RocuELLeE. Kiely, Winnis. 

New York. Alfieri, Beerman, Berg, Berger, 
Bernard Alfred, Boehm, Bornmann, Brock, 
Burgess, Coleman, Cornwell, Crane, Croci, 
D’Atri, Deutsch, Dodes, Finkel, Freeman, 
Getman, Glusman, Gray, Greaney, Gross- 
man, Hammer, Harris, Heath, Hlavaty, 
Hobbs, Hydeman, Ingram, Jablonower, 

offe, Jonas, Katz, Keeler, Kelley, Kinney, 
Salle, LeGrange, Lewis, Lukens, May, 
Mayerson, Mirick, Molloy, Morrison, 
Murray, Nehrbas, Nordstrom, Ogawa, Ox- 
ley, Peiser, Perlstein, Pryzie, Roll, Rosen- 
feld, Ruderman, Ryan, Salerno, Sammet, 
Schwartz, Silversten, Singer, Sister Maria 
Loyola, Skelding, Smith, Solomon, Spohn, 
Steinhaus, Tang, Tom, Vitale, Walker, 
Weaver, Weyl, Wilkins, Woh!, Young. 

Bell Telephone Labs. Clos, Fry, Jones, Mac- 
Coll, Mead, Riordan. 

City Coll. of New York. Bergmann, Chernof- 
sky, Fagerstrom, Gill, Hibbard, Hinman, 
Hubert, Hurwitz, Linehan, MacEwen, 
Nathan, Post, Rensin, Robinson, Schach, 
Schwartz, Wirth, Wright, Zucker. 


a4 


er 


er, 
ol- 


cl, 


1951] THE MATHEMATICAL ASSOCIATION OF AMERICA 849 


Columbia Univ. Abramson, Al-Dhahir, 
Aurora, Berkowitz, Bernhard, Bolton, 
Campbell, Douglas, Eilenberg, Eisinger, 
Fehr, Fite, Gentzler, Kasner, Kaufman, 
Levine, Littauer, Lorch, McGaughy, Mul- 
lins, Murray, Orshansky, Plithides, Reeve, 
Scheffe, Siceloff, Upton. 

Cooper Union. Berndt, Chessin, Eastham, 
Lehmann, Miller. 

Fordham Univ. Curran, Kirby, Kubis. 

Hunter Coll. Anderson, Bradley, J. H. 
Bushey, Jewell H. Bushey, Cooper, 
Darkow, Eisele, Hill, Kutman, Landers, 
Tuller, Weisner. 

International Business Machines. Herrick, 
Hurd, Johnson, Powell, Seeber. 

New York Univ. Adler, Arzt, Berkowitz, 
Bernardi, Carl, Ciolkowski, Cooley, Cory, 
Courant, Edison, Ficken, Graham, Hirsch, 
Isaacson, F. W. John, Fritz John, Kinsella, 
Kline, Kolodner, Kranzer, Kushner, Mc- 
Connell, Mulligan, Palladino, Payne, 
Peters, Putnam, Rehberg, Ritger, Roth, 
Rubin, Schlauch, Solky, Spiegelthal, Wahl- 
ert, Wendroff, Wolinsky, ny Zucker. 

Yeshiva Univ. Block, Frank, Ginsburg, Hel- 
lerstein, Solomon. 

NIAGARA FALLs, 

Bell Aircraft Corp. Bates, Carroll, Diesen, 
Dixon, Heckroth, Kroeger, Kurland, 
Meyer, Miller, Mullan, Rapp, Saltarelli, 
Smurthwaite, Welmers. 

NIAGARA UNIVERSITY. 
Niagara Univ. Banks, Egan, Newell. 
OnEonTA. Callahan, Sanford. 
PinE Camp. Williams. 
PLATTSBURGH. 

Champlain Coll. Bush, Eves, Fleshler, Kot- 

ler, Lane, Skinner. 
PotspaM. Larsson, Merrill. 
PouUGHKEEPSIE. Phillips. 

Vassar Coll. Asprey, Baker, Dolciani, Mc- 

Donald, Newton, Petschek, Wells. 
RocHEsTER. Harding, Sister M. Dorothea. 

Eastman Kodak Co. Arnold, Chesna, Foard, 
Marchand. 

Univ. of Rochester. Atkins, Bagemihl, Barton, 
Bernstein, Betz, Danese, Emich, Gale, 
Gunderson, Pitt, Randolph, Schaefer, 
Seidel, Small, Watkeys. 

Romutus. Casey. 

Sr. ALBANS. Deutsch. 

St. BONAVENTURE. Scheier. 
SARATOGA SPRINGS. Williams. 
ScHENECTADY. Linney, Poritsky. 

Union Coll. Burkett, Fox, Holt, Maddaus, 

Male, Morse, Snyder. 
SPRINGVILLE. Abbey, Harrington. 
STATEN ISLAND. Stinetorf, Waldman. 
Stony Brook. Berry. 

Syracuse. Wood. 

Syracuse Univ. Baum, Carroll, Cole, Gelbart, 
Haber, Hetzelt, Johnson, Kibbey, Ogilvy, 
Prentice, Rosskopf, Stokes. 

TRoy. 
Rensselaer Poly. Inst. Allen, Beck, Burger, 


Campbell, Clemens, Guilford, Hendler, 
Huston, Jones, Maly, McKeon, Nash, 
Nickol, Spiegel, Vrooman, Warnock. 
Utica. Greeley, Palmer, Richards. 
WEst Pont. 
U. S. Military Acad. Bessell, Farnell, Jones, 
Matheson, Nicholas, Yates. 
Waite Sister Mary Benedicta. 
Wyominc. Hartnell. 


NorTH CAROLINA 
CHAPEL Hitt. Heinzman, Stallard. 

Univ. of North Carolina. Brauer, Browne, 
Cameron, Clatworthy, Garner, Hender- 
son, Hickerson, Hill, Hoyle, Jones, Las- 
ley, Lee, Mackie, Medlin, Minton, Payne, 
Pignani, Robbins, Sullivan, Walker, Why- 
burn, Wolf. 

CHARLOTTE. Hoyle, Jenkins, Nicholson. 
DAVIDSON. 

Davidson Coll. Martin, McGavock, Mebane, 
Peyton. 

DuruaM. Browne, Parker, Pegram, Williams. 

Duke Univ. Carlitz, Dressel, Elliott, Gergen, 
Hickson, McPherson, F. R. Olson, Vir- 
ore L. Olson, Patterson, Rankin, Reid, 

oberts, Thomas. 
Fr. Braco. Morrill. 
GREENSBORO. 

Woman's Coll. of the Univ. of North Carolina. 
Barton, Lewis, Strong. 

GREENVILLE. Phillips, Reynolds, Scott. 
HENDERSONVILLE. Brown. 

Hickory. Dodson. 

Hicu Pornt. Adams. 

Kinston. Huggins. 

Mars Hit. Howell. 

RALEIGH. Downing. 

North Carolina erate Coll. Baker, Bullock, 
Carroll, Cell, Clayton, Levine, Lewis, 
Nahikian, Nolstad, Speece, Strobel, Wat- 
son. 

Savissury. Ackerson, Dearborn. 
Tryon. Dimick. 
WARRENTON. Graham. 


NortH DAKOTA 
GRAND Forks. 
Univ. of North Dakota. Hankerson, McBride, 
Peterson, Rognlie, Simonson, Staley. 
Mappock. McPherson. 
MAYVILLE. Forseth. 
Minot. Beckstrom. 
STATE COLLEGE. 
North Dakota Agric. College. Arena, Grimes, 
Hill, Smith, Stennes, Thompson. 


Apa. Harp, Whitted. 
AKRON. Fuller, Hitchcock. 
Univ. of Akron. Davis, Mauch, Ross, Selby. 
ALLIANCE. Clark, Freese. 
ASHLAND. Wiley. 
ATHENS. 
Ohio Univ. Denbow, Fisch, Hokanson, 
Marquis, Reed, Riggs, Starcher, Sterrett. 
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BARBERTON. Anderson, Ross. 
BEREA. 

Baldwin-Wallace Coll. Annear, Robb, Wilson. 
BOWLING GREEN. 

Bowling Green State Univ. Atkins, Cornell, 
Krabill, Mathias, Overman, Tinnappel, 
Wohler. 

CHILLICOTHE. Clinton. 
Cincinnati. Pinzka, Sister Mary Edmund, 
Sister Mary Henrietta, Stechschulte. 

Univ. of Cincinnati. Barnett, Berman, Brand, 
Feige, Herwitz, Justice, Lipsich, Lubin, 
Merriman, Moore, E, S. Smith, T. F. 
Smith, Szasz, Yowell. 

CLEVELAND. Burwell, Dustheimer, Johnson, 
Joliat, Sister Mary Cleophas, Voronovich. 

Case Inst. of Tech. Brown, Crowder, Dar- 
raugh, Green, Guenther, Leone, Mc- 
Cuskey, Morris, Nassau, Rinehart, 
Saltzer, Thomas, Topp. 

Fenn Coll. Haskins, Higgins, Kelly, Oravec, 
Van Voorhis. 

National rare Committee for Aero- 
nautics. Arnoff, Brown, Hansen. 

Western Reserve Univ. Boblett, Musselman, 
Shively, Simon. 

Co._umBus. Glabe, Heinke, Hoyle, Sealander, 
Sister Charles Anne, Weiss, Wildermuth. 

Ohio State Univ. Adney, Alden, Bareis, 
Beatty, Caris, Davis, Fadell, Hall, Hanzel, 
Helsel, re Juelich, Kuhn, Lazar, 
Lowry, Mickle, Miller, Morris, Myers, 
Naiditch, Pepper, Rado, Reichelderfer, 
Rickard, Ryser, Toops, Whitney, Zemlin, 
Ziebur. 

Dayton. Rathbun. 

Wright-Patterson Air Force Base. Ely, Fettis, 
Foote, Gephart, Kraft, Loch, Millsaps, 
Rider, Stone, Tikson, Toney, Wang, 
Young. 

A.A.F. Inst. of Tech. Astrachan, Caison, 
Downing, Gatewood, Holtom, Tear. 

ayton. Bellmer, Jehn, Peckham, 


Kenyon Coll. Finkbeiner, Nikodym, Transue. 
GRANVILLE. 

Denison Univ. Carpenter, Kato, Ladner. 
Hiram. Clarke, 
IRONTON, Sister M. Thomas a Kempis. 
KENT. 

Kent State Univ. Brooks, Brumfield, Cox, 


Dressler, Durig, Evans, Harshbarger, 
Iwanchuk, Jenkins, Johnson, Kaiser, 
Lowenstein, Manchester, Olson, Port- 


mann, Seibel, Stapleford, Warren. 

Kenron. Abbeduto. 

LAKESIDE. Wolfe. 

LANCASTER. Smart. 

LisBon. Martin. 

MaRIeETrA. Bennett, Sandt. 

MIAMISBURG. Orr. 

Mr. St. JosEPu. Sister Agnes Therese, Sister 
Maria Corona. 
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Mr. VERNON. Adams, 
NAPOLEON. Yeager. 
New Concorp. Knight. 
New LExINcTON. Hoops. 
New WASHINGTON. Cummins. 
NortH BALTIMORE. Blackall. 
OBERLIN. Yeaton. 
Oberlin Coll. Graff, Sinclair, Tuckerman, 
Vance, Yeaton. 
Osporn. Wells. 
OxForb. Tappan. 
Miami Univ. Anderson, Bloom, Epperson, 
Hill, Johnston, Pollard, Spenceley, Wolfe. 
PERRYSBURG. Strow. 
SPRINGFIELD. Krueger, Tripp. 
STEUBENVILLE. Depkovich, Emmert. 
Sister M. Agneta. 
TirFin. Menke. 
ToLepo. Ginther, Sister M. Constantia, Sister 
M. Mercedes, Sister Vincent de Paul. 
Univ. of Toledo. Amos, Brandeberry, Cal- 
hoon, Cutler, Dancer, Davis, Shoemaker. 
WESTERVILLE. Bamforth, Glover. 
WILBERFORCE. Curry, Woodson. 
WILMINGTON. Spinks. 
WoosTER. 
Coll. of Wooster. Fobes, McClung, Renzema, 
Smyth, Williamson, Yanney. 
YELLOw SprINGsS. Hamilton, Myatt. 
Youncstown. Malak, Yozwiak. 


OKLAHOMA 


Apa. Heimann. 
BARTLESVILLE. Rice. 
BETHANY. Greer. 
Bowrinc. Chouteau. 
Durant. Krattiger. 
Enip. Smith. 

Fr. Situ. Brown. 
GoopwELL. Murphy. 
NorMAn. Nemecek. 

Univ. of Oklahoma. Andree, Bernhart, 
Brixey, Chen, Court, Deal, Dragoo, 
Dubois, Grau, Gregory, Hassler, Hoffman, 
luff, Huneke, John, LaFon, Levy, Lewis, 
McFarland, McKnelly, Spears, Springer. 

Nowarta. Spurgeon. 

OxemaH. Lawrence. 

OxiaHoma City. Duncan, Meador, Pirrong. 
Ponca City. Ritchie. 

STILLWATER. Hamilton. 

Oklahoma A. & M. Coll. Allen, Barnett, 
Burns, Caskey, Flanders, Hamilton, John- 
son, McDole, Morrison, Scholz, Smith, 


nt. 
Tutsa. Eisen, Johnston, Shreve, Webster. 
Univ. of Tulsa. Burkhart, Carter, Gwin, 
Roth, Veatch. 
Warner. Harrison. 
WEATHERFORD. Linscheid. 
Wivsurton. Holland. 


OREGON 
Brooks. Steinkamp. 


DEFIANCE. Godfrey, MacCullough. 
DELAWARE, Crane, Rowland. 

GAMBIER, 


nber 


man, 
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CoRVALLIS 
Oregon State Coll, Beaty, Clark, Gregory, 
oggatt, Hostetter, Li, Lonseth, ilne, 
Pearson, Poole, Price, Saunders, Wenner, 
Williams, Wirshup. 
CULVER. Bunch. 
EUGENE. 

Univ. of Oregon. Chrestenson, Civin, Clemans, 
Ghent, Livingston, Moursund, Niven, 
Peterson, Shepherd, Stalley, Wood. 

FoREST GROVE. Allhands, Price. 

FREEWATER. Hill. 

KiaMATH Facts, Burkhalter. 

La GRANDE. Oesterle. 

Dolan, Ramsey. 

PoRTLAND. Biggerstaff, Buschman, Keeler, 
Rall, Richmond. 

Reed Coll. Griffin, Louise J. Rosenbaum, 
R. A. Rosenbaum, Williams. 

SALEM. 

Willamette Univ. Christensen, Laidlaw, 

Luther. 


PENNSYLVANIA 


Axron. Loewen. 
ALLENTOWN. Kunkel. 
Muhlenberg Coll. Deck, Holt, Koehler. 
A.toona. Herpel. 
ANNVILLE. Ablett, Erickson. 
BEAVER FALts. Cleland, Justis. 
BETHLEHEM. Rader. 
ae Univ. Ashbaugh, Chellevold, Cutler, 
ailperin, Kenny, Lane, Latshaw, Pitcher, 
Raynor, Reynolds, Samoloff, Schecter, 
Shook, Smail, Stoll, Van Arnam, Wilansky. 
BRADFORD. Francis. 
BrisToL. Van Sant. 
Bryn Mawr. Atkinson. 
~—* Mawr Coll. Burton, Lehr, Oxtoby, 
heeler. 
BUCKINGHAM VALLEY. Wilson. 
CARLISLE. 
Dickinson Coll. Ayres, Kuebler, Nelson. 
CHAMBERSBURG. Johnson. 
CuEsTER. Helms. 
COLLEGEVILLE. 
Ursinus Coll. Clawson, Dennis, Manning. 
Coraopotis. Zora. 
DENVER. Marburger. 
Easton. Sandwick. 
Lafayette Coll. Benner, Cawley, Hatch, Keck, 
Kohlmeyer, Smith, Tartler. 
ELIZABETHTOWN. Heilman. 
Erg. Kraus, Myers, Russell. 
GREENSBURG. 
Seton Hill Coll. Drake, Kane, Sister Marie 
Gertrude, Sister Mary Deborah. 
Grove City. Carpenter. 
HarrisBurG. Hartman. 
HAVERFORD. 
Haverford Coll. Oakley, Wilson, Wyre. 
Haz.eton. Zerbe. 
HeErsHEY. Lanz. 
HunTINGDON. Stayer. 
IMMACULATA. Sister Mary Raphael. 


InDIANA. Mahachek, Stright. 
Kutztown. Knedler. 
LANCASTER. 
Franklin & Marshall Coll. Haag, Holzinger, 
Meier, Western. 
LaTROBE. Heid, Seubert. 
LEWISBURG. 
— Univ. Gold, Miller, Polak, Richard- 


Lock Smith, 

LorETTo. Mino. 

McDona_p. Fisher. 

McKeesport. Sister M. Tarcisius, Taylor. 

McKEEs Rocks. Arnold. 

MEADVILLE. 

Allegheny Coll. Steen, Sturley, Tanimoto. 

MILLERSVILLE. Boyer. 

Morton. Eggert. 

PHILADELPHIA. Applebaum, Connelly, Con- 
stable, Durand, Eisenhart, Gudge, Hasel- 
tine, Hearn, Hilferty, Hou hton, Keralla, 
Koch, Latshaw, Levy, addox, Mc- 
Donough, Miller, Moliver, Neale, O’Conor, 
Oneil, Ridley, Rutledge, Russ, Slepin. 

Drexel Inst. Bickel, Davis, McNeary, Rosen. 

Frankford Arsenal. Cavalli, Feder, Mall. 

Temple Univ. Hostinsky, Scarf, Wurster. 

Univ. of Pennsylvania. Aissen, Bredt, Caris, 
Evans, Fine, Garber, Goheen, Gottschalk, 
Gurk, Hunt, Kamel, Kline, Lehner, Loev, 
Patterson, Richman, Rosenblum, Schafer, 
Schub, Wear. 

PittsBuRGH. Buker, Calkins, Crow, Frankel, 
Hallett, Harmon, Leifer, McDermot, 
Randich, Sister M. Michael, Taylor, 
Truan. 

Carnegie Inst. of Tech. Charnes, DiPrima, 
Hoover, Lemke, Moskovitz, 
Neelley, Nodvik, Olds, Rosenbach, Sacks, 
Saibel, Tyler, Warner, Whitman. 

Univ. DiDonato, Dunkelberger, 

ardy, Hnath, O’Donnell, Ostrofsky, 
Schwartz, Smith. 

Univ. of Pittsburgh. Blumberg, Brady, 
Bryson, Christiano, Edwards, Gettig, 
Hovey, Knipp, Laush, Michalik, Mount, 
Myers, Sebesta, Taylor, Teats, Wells. 

PLEASANTVILLE. Kerr. 

PoTTSVILLE. Townsend. 

READING. Speicher. 

RIDGEWAY. Bauser. 

ScRANTON. Sister Mary Cormac. 

Univ. of Scranton. Bartley, Rounds, Savaro. 

SHARON. Greene. 

SPRING GROVE. Martin. 

StaTE COLLEGE. Grindall. 

Pennsylvania State Coll. Cogan, Cohen, 
Curry, Dickinson, Dunlap, Erskine, Fried- 
man, Frink, Gordon, Gravatt, ‘Hagen, 
Harrington, Johnson, Kocher, Konhauser, 
Krall, Ormsby, F. W. Owens, Helen B. 
Owens, Schuster, Sheffer. 

SWARTHMORE. 

Swarthmore Coll, Brinkmann, Dresden, Mar- 
riott, Winer. 

TurRTLE CrEEK. Derflinger. 
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WASHINGTON. 
Washington & Jefferson Coll. Bert, Long, 
Patterson, Shaub, Thomas. 
Wayne. Snyder. 
WayneEsBurG. Howcroft, Moston. 
Richards. 


PvuErRTO RIco 


MAYAGUEZ. Garcia. 
SAN JuAN. Piza. 


RHODE ISLAND 
KINGSTON. 

Rhode Island State Coll. Bender, Haggerty, 
Stauffer. 

Newport. Chase, Mendenhall, Sister M. Rose 
Agnes, Spaulding. 

PortsmMouTH. Madden, Taliaferro. 

PROVIDENCE. Eddy, MacNeille, McKenney, 
Wehausen. 

Brown Univ. Adams, Albert, Archibald, 
Bennett, Carlen, Gilman, Glauz, Heins, 
Lee, Levy, Lewis, Manning, Schatz, 
Smiley, Smith, Stewart, Youden. 


SoutH CAROLINA 


CHARLESTON. DeFrancesco, Jones. 

The Citadel. Dye, Folsom, Hair, Hutchison, 

Reves, Sutton. 
CLEMSON. 

Clemson Agric. Coll. Brewster, Brown, 
Bryan, Harden, Kirkwood, Lagrone, Park, 
Sheldon, Stanley, Vause, Wade. 

Coleman, Sloan. 
Dicks. 

Univ. of South Carolina. Croxton, Douglas, 
E. A. Hedberg, Marguerite Z. Hedberg, 
wang Lytle, Martin, Novak, Perkins, 

asor, Shuler, Betty R. Weber, W. W. 
Weber, Williams. 
GREENVILLE. Blackwell, Mays. 
GREENWOOD. Cothran, McLeod. 
HARTSVILLE. Reaves, Saunders. 
NEWBERRY. Martin. 
Rock Hitt. Hahn. 
SPARTANBURG. Jordan, Patten. 
SULLIVAN’s ISLAND. Cleveland. 
SumTER. Burgess. 


SoutH DAKOTA 


ABERDEEN. Mewaldt. 
BROOKINGS. 
South Dakota State Coll. Engebretson, 
MacDougal, Scholten, Walder, Wente. 
Huron. Gantvoort. 
MITCHELL. Knox. 
Rapip City. 
South Dakota School of Mines & Tech. 
Harbison, Richardson, Swanson, Wilson. 
Sroux Fatts. Lyche. 
VERMILLION. 
Univ. of South Dakota. Alkire; Anderson, 
Ekman, Hoover, Miller. 
YANKTON. Howell. 
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TENNESSEE 


CHATTANOOGA. Massey. 
Cuurcu Gregg. 
CLARKSVILLE. Bright 
COOKEVILLE. 

Tennessee Poly. Inst. 
Qualls. 

FountaIn City. Keller. 
GREENEVILLE. Eddington. 
HarroGate. Bowling, Callahan. 

Iron City. Carter. 

JEFFERSON Sloan. 

oo City. Carson, Jasper. 

NOXVILLE. Sanders. 

Univ. of Tennessee. Blackstock, Bradshaw, 
Brown, Cooley, Eaves, Givens, Griffith, 
Lee, Marr, Snyder, Wilson. 

Martin. Taylor. 
MARYVILLE. Sisk. 
Mempais. Coker, Thomas, Tiller. 

Memphis State Coll. Anderson, Kaltenborn, 
McBride, Williams, Wollan. 

NASHVILLE. Clement, Dark, Lorch. 
George Peabody Coll. for Teachers. Banks, 


Bruce, Moorman, 


Rice, Wren. 
Tennessee com Md I. State Coll. Boswell, Gasa- 
way, 
Vanderbilt I Univ. Badgley, Blair, Boyce, 
Bridgforth, Bryant, Clark, Depew, 
Graham, Hyden, Lawrence, Lundberg, 


Martin, Ratner, Shanks, Stiles, Thurman, 
Voorhees. 
RipcE. McClure, Zeigler. 

Carbide & Carbon Chemical Corp. Hudson, 
Norton, Rankin, Rowe. 

Oak Ridge National Lab. Briant, Coveyou, 
Edmonson, Householder, Hull, Perry, 
Sangren. 

SEWANEE. Shotwell. 


TEXAS 


ABILENE. Burnam, Hays, Mullings, Tate. 
AMARILLO. Davis, McCuan. 

ARLINGTON. Howard. 

Austin. Dickerson, Schmied. 

Univ. of Texas. Batchelder, Bright, me. 
Decherd, Dobbins, Ettlinger, Guy, H 
Ling, Lubben, Osborn, Vandiver, Wall’ 
Yett. 

BEAUMONT. Baldwin. 

BELLAIRE. Harrje. 

BorGeEr. Miculka. 

BROWNSVILLE. de la Garza, Stavinoha. 
BROwWNWOOD. Johnson, Williams. 
Canyon. Murray. 

COLLEGE STATION. 

Texas A. & M. Coll. Basye, Beeman, Daum, 
Gandy, Klipple, Luther, McCulley, Moore, 
Tittle, Wapple. 

COMMERCE. 

East Texas State Teachers Coll. Baker, Coff- 

man, Riggs, Taylor, Wright. 


Corsicana. Stokes. 
DAINGERFIELD. Kennedy. 
Datuas. Aronofsky, Grogan, Harris, Lee, 


1951] 


Mason, McNabb, Sommers, Sorrells, 
Stulken, Thomas, West. 

Chance Vought Aircraft. Ailara, Ingle, Wood, 
Wortham. 

Southern Methodist Univ. Derr, Koger, 
Marks, Mouzon, Pipes, Seale, Starr. 

DENISON. Standerfer. 
Denton. Ashburn, Miller. 

North Texas State Coll. Bradford, Brown, 

Cooke, Ellis, Hanson, Parrish. 

Ex Paso. Iturralde, Woods. 

Fr. Buiss. Dillon, Geis, Greene, Stamper, 
Willey. 

Fr. WorTH. 

Texas Christian Univ. Bramblett, Colquitt, 
Etter, Goldbeck, Henrick, Morgan, Neely, 
Ramsey, Sherer, Shore, Welch. 

GEORGETOWN. Whitmore, Wilcox. 
Houston. Blau, Dubay, Howe, Pennington, 
Rainbow, Slotnick. 

Univ. of Houston. Gibney, Gray, Grover, 
Kissel, Newhouse, Rader, Rogers, Wright., 

Rice Inst. Bray, Dean, Lovett, MacLane, 
Ulrich. 

HUNTSVILLE. 

Sam Houston State Teachers Coll. Lane, 

Querry, Vick, Wall, Wells. 
KINGSVILLE. Dorroh. 


LUBBOCK. 
Texas Tech. Coll. Fuller, Hazlewood, Heine- 
man, May, Michie, Parker, Roberts, 


Rowland, Sparks, Underwood, Woodward. 

MiForp. Diamond. 

NacoGpbocHEs. Layton, Pinson. 

Opessa. Thorp. 

ORANGE. Schwaller. 

PLAINVIEW. McCoy. 

RANDOLPH AIR Force Base. Arend. 

San Antonto. Glass, Horton, Jenke, Krentel, 
Reilly, Sister Mary of Mercy, Sister 
Presentation, Wood. 

St. Mary's Univ. Braune, Casseb, Cicchese, 
Finck, Galvan P., Morgan, Payne, Rice, 
Roland, Schnepp, Torian, Weissler. 

Trinity Univ. Banes, Cullwell, Newton, Rees. 

SAN MARcos. 

Southwest Texas State Teachers Coll. Bern- 
hard, Cude, Porter, Tulloch. 

SEQUIN. Ross. 

SHERMAN. Dean. 

STEPHENVILLE. Redden, Worthington. 

TEAGUE. Notley. 

TEXARKANA. Glass. 

TYLER. Williams. 

UvaLpbE. Hardy. 

Waco. McLachlan, Moore. 

Wicuita FA.ts. Adams. 


UTAH 


Locan. Hunsaker, Nelson. 
OGDEN. Sorenson. 
SALT LAKE City. 
Univ. of Utah. Biesele, Hayes, Henriques, 
Horsfall, Pehrson, Thorne, Wylie. 
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VERMONT 


BURLINGTON. 
Univ. of Vermont. Bullard, Butterfield, Fish- 
back, Larrivee, Swift, Vollmer. 
Bowker, Hazeltine. 
NORTHFIELD. Dix. 
ORWELL. Harwood. 
Wrnoosk1. Albiser, Alliot. 


VIRGINIA 


ALEXANDRIA. Burington. 
ARLINGTON. Jasper, Johnson, Maltenfort, Mela, 
Quinn. 
Engineering Research Associates. Engstrom, 
McLynn, Tompkins. 
ASHLAND. Blincoe, Simpson. 
BLACKSBURG. 
Virginia Poly. Inst. Davis, Hatcher, Horne, 
McFadden, O’Shaughnessy, Spencer. 
CHARLOTTESVILLE. Ford. 
Univ. of Virginia. Aylor, Botts, Linfield, 
Lowdenslager, McShane, Oglesby, Why- 


urn. 
BEAcu. Eliezer. 
DAHLGREN. 
U. S. Naval Proving Ground. Barnes, Bramble, 
Gleissner. 
Emory. Biggers, Graybeal. 
FARMVILLE. Sutherland, Taliaferro. 
Fr. MEYER. White. 
FREDERICKSBURG. Frick. 
Hampton. Fields, Gordon. 
HARRISONBURG. Grabner, Ikenberry. 
Ho tins Freitag. 
LANGLEY FIELD. 
National Advisory Committee for Aeronautics. 
Moore, Pinkerton, Rennemann. 
LEXINGTON. Paxton, Smith. 
Virginia Military Inst. Byrne, Knox, Purdie, 
Saunders, Steward. 
LYNCHBURG. 
Randolph-Macon Woman's Coll. Humphreys, 
Larew, Wiggin. 
MIDDLEBURG. Keppler. 
Newport News. Raine. 
NorFouk. Norris. 
PETERSBURG. Hunter. 
Quantico. Carlan. 
RICHMOND. Drew. 
Univ. of Richmond. Gaines, Grable, Harris, 
Sleight, Wheeler. 
SALEM. Carpenter, Suter. 
Staunton. Taylor. 
Sweet Briar. Lee, McGar. 
WILLIAMSBURG. 
Coll. of William & Mary. Calkins, Phalen, 
Stetson. 


WASHINGTON 


BELLINGHAM. Gelder, Johnston. 
CHENEY. Bell. 

Everett. Van Arkel. 
LonGvIEw. Parks. 

Mr. VERNON. Good, McKeehan. 
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Cebula. 
PULLMAN. 

State Coll. of Washington. Brenner, Butler, 
Clement, Cooke, Hacker, Irwin, Klotz, 
Reinhardt, Salisbury, Vatns- 

al. 
RICHLAND. Anselone, Mayer. 
Beegle, Bond, Trueblood, 
opni. 

Beahia Airplane Co. Ablow, Colvin, Gaskell, 
Jones, Rowland, Stone. 

Univ. of Washington. Allendoerfer, Ball, 
Ballantine, Beaumont, Birnbaum, Chap- 
man, Cramlet, Dekker, Fleming, Haller, 
Hewitt, Jerbert, Kingston, McFarlan, 
Peterson, Street, Winger, Zuckerman. 

SPOKANE. Barnard, Bergman, Carlson. 

Gonzaga Univ. Kneer, Murray, O’Day, 

Ryan, Thomas, 
Tacoma. Goman. 
VANCOUVER. Stair. 
Wapato. Ivanoff. 
YAxmma. Seamons. 


Innis, 


WEsT VIRGINIA 
BETHANY. Tye. 
CLEAR CREEK. Thompson. 
Cotumsus. La Rue. 
Evxins. Zader. 
HuntTINGTON. Barron, Goins. 
INsTITUTE. Aheart. 
KEysER. Iverson. 
MonrtTGOMERY. Renton. 
MorGANTOWN. Blum. 

West Virginia Univ. Bauserman, Cunning- 
ham, Davis, Peters, Reynolds, Stewart, 
Vehse, Vest. 

Turner. 
PHILurpPt. Sellers. 
WEst LisBErty. Plummer. 


WISCONSIN 
APPLETON. 
Lawrence Coll. Berry, Palmbach, Stewart. 
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BELOIT. 

Beloit Coll. Conwell, Finch, Huffer. 

Eau Carre. Otteson, Seber. 

KENosHA. Ward. 

LaCrosse. Adkins, Sister M. Mechtildis. 

Mapison. Erickson. 

Univ. of Wisconsin. Allen, Arnold, Bartz, 
Batho, Bing, Braunschweiger, Bruck, 
Buck, Cowell, Eberlein, Eide, Evans, 
Germain, Higgins, Ingraham, Kleene, 
Langer, Lehner, Lercher, Lufburrow, 
MacDuffee, March, Mayor, Renno, Rose, 
Schaeffer, Sokolnikoff, Swokowski, 
Thomas, Trump, Wagner. 

MENoMmONIE. Heigl, Rich. 

Mitton. Loomer. 

MILWAUKEE. Bigelow, Clark, Jautz, Jones, 
Norris, Overn, Sister M. Mirabella, Sister 
Mary Felice, Sister Mary Olive, Sister 
Mary Petronia. 

Marquette Univ. Harding, Moeller, 
Pettit, Talacko, Weideman. 

Univ. of Wisconsin in Milwaukee. Bardell, 
Battig, Kenney, Marden, Meyer, Parkin- 
son, Spitzbart, Thompson, Vass, Wolf. 

PLATTEVILLE. 

State Teachers Coll. Bristow, Bullis, Harrell. 

Rusch. 

RACINE. May. 

RIver McLaughlin. 

Superior. Flogstad, Smith. 

WaukeEsna. Hopkins, Weston. 

Carroll Coll. Dancey, Glander, Meadows. 

WEst DE PERE. 

St. Norbert Coll. Bahng, Berner, DeCleene, 
Finkbeiner, Vande Castle, Watermolen. 


Otto, 


WYOMING 


LaraMIE. Bellamy. 
Univ. of Barr, Rechard, 
Schwid, S R. Smith, W. N. Smith, Steen, 
Varineau. 


CANADA 


ALBERTA 
CALGARY. Jagoe. 
EDMONTON. 
Univ. of Alberta. Campbell, Moser, Wyman. 


British COLUMBIA 


CourTENAY. Douglas. 
VANCOUVER. 

Univ. of British Columbia. Derry, Gage, 
Hill, James, Jennings, Leimanis, Moyls, 
Murdoch, Neilson, Simons, Swanson. 

VicTorIA. Wallace. 


MANITOBA 
BRANDON. Petersen. 
WINNIPEG. McEwen, Mendelsohn. 


NEw BRUNSWICK 
SACKVILLE. Crawford. 


Nova Scotia 
WOLFVILLE. Snow. 


ONTARIO 


CHALK RIveER. Sharp. 
HAMILTON. 
McMaster Univ. Attridge, Bankier, Findlay, 
McCallion, Terry. 
Kincston. Jeffery, Miller. 
LonpDon. 
Univ. of Western Ontario. Cole, Henderson, 
Kingston. 
Nor.anb. Gale. 


1951] THE MATHEMATICAL ASSOCIATION OF AMERICA 855 


OrrawA. Dube, Eastcott, Keyfitz, Lane, 
MacPhail. 

SHarsoT LAKE. Ritchie. 

Toronto. Dobson, Grant, Pounder. 


Univ. of Toronto. Beatty, Burk, Coleman, 


Coxeter, Giordmaine, Pounder, Robinson. 


PriINcE EpWARD ISLAND 
CHARLOTTETOWN. Roche. 


QUEBEC 


MontrEAL. Ayoub, Cunha,  Frechette, 


Gauthier, Gough, Lalonde, Lessard, Rosen- 
thall, Williams. 


QueEBEc. Lemay, Pouliot. 


SASKATCHEWAN 


SASKATOON. Ferns, Miller. 


OTHER FOREIGN COUNTRIES 


ARGENTINA 
Buenos ArreEs. Baidaff, Barral-Souto. 


AUSTRALIA 
BRISBANE. Raybould. 


BELGIUM 


ANTWERPEN. Luykx. 

BRUXELLES. Errera. 

Mons. Deaux. 

St. ANDRE-LEZ-BruceEs. Goormaghtigh. 
Sr. N1KLAAS. Van Bergen. 


BRAZIL 
Sao PAuto. Murnaghan. 


British HONDURAS 
Cayo. Zimmerman. 


CEYLON 
Lockwood. 


CHILE 
SANTIAGO. Moreno. 
CHINA 
Amoy. Tan. 
CoLoMBIA 


MEDELLIN. de Greiff B. 


CuBA 


Havana. Gonzdlez, Novoa, Pifieiro, Rodriguez. 


SANTIAGO. Muguercia. 


ENGLAND 


BIRMINGHAM. Redmond. 
CAMBRIDGE. Mordell, Sigler. 
EASTLEIGH. Wood. 
ENGLEFIELD GREEN. McCrea. 
Hove. Price. 

Lonpon. Dalal. 

Oxrorp. Cohen, McVoy. 
SHEFFIELD. Mirsky. 


FRANCE 
BourG-LA-REINE. Minois. 
Laon. Droussent. 
Nancy. Yih. 
Paris. Cohen. 
TENNIE. Thébault. 


FRENCH OCEANIA 
IsLAND. Simonel. 


GUATEMALA 
GUATEMALA. Engel. 


INDIA 


BANGALORE. Madhava Rao. 
BELGAuM. Sharma. 

Brnar. Subramu. 

Cuttack. Misra. 

PanjaB. Aggarwal. 


IRAQ 
Bacupap. Al-Salam, Baez. 


IRELAND 
Dus tin. Sandham, Swords, Synge. 


JAPAN 
Toxyo. Barnhart. 


LEBANON 
Berrut. Kennedy. 


LUXEMBURG 
DIFFERDANGE. Zahlen. 


MExIco 
MontTERREY. Lifshitz. 


NETHERLANDS 


AMSTERDAM. Macon. 
De.trt. Hyman, Korevaar. 


NEw ZEALAND 
AUCKLAND. Kania. 
DunepIn. Martyn. 
NorRWAY 
LEVANGER. Dybvik. 


PAKISTAN 
Lanore. Nasir. 


PANAMA 
Panama Ciry. Linares, Thullen. 


PERU 


AREQUIPA. Melgar. 
Lima. de Losada y Puga, Secada. 
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PHILIPPINES 
MANILA. Fitzgerald, Perez. 


SALVADOR 
San SALVADOR. Mejia. 


SCOTLAND 
ABERDEEN. Erdés. 
O’Beirne. 
SoutH AFRICA 
BLOEMFONTEIN. Arndt. 


SPAIN 
Maprip. Bachiller, Diaz. 


SWEDEN 
STOCKHOLM. Blom. 


SWITZERLAND 
BASLE. Ostrowski. 
FrisoureG. Bays. 
Zuricu. Burckhardt. 
SYRIA 
ALEppo. Babikian. 


UrRuGUAY 
Calcagno, Halmos. 


VENEZUELA 
CARACAS. Colmenares-Carrillo, Duarte, 
Michalup. 
YUGOSLAVIA 


Skopje. Milosevich. 
ZAGREB. Markovic. 
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BY-LAWS OF THE MATHEMATICAL ASSOCIATION OF AMERICA (INC.) 
(As amended to December 1, 1951) 
ARTICLE I—NAME, PURPOSE AND CORPORATE SEAL 
1. This organization shall be known as 


THE MATHEMATICAL ASSOCIATION OF AMERICA (INCORPORATED) 

2. Its object shall be to assist in promoting the interests of mathematics in America, especially 
in the collegiate field, by holding meetings in any part of the United States or Canada for the 
presentation and discussion of mathematical papers, by the publication of mathematical papers, 
journals, books, monographs and reports, by conducting investigations for the purpose of im- 
proving the teaching of mathematics, by accumulating a mathematical library and by codperating 
with other organizations whenever this may be desirable for attaining these or similar objects. 

3. The Corporate Seal of the Association shall have inscribed thereon the name of the As- 
sociation and the words “Corporate Seal—lIllinois.” 


ARTICLE II—MEMBERSHIP 

1. Any person who is interested in the field of collegiate mathematics shall be eligible for 
election to membership in the Association. 

2. Election to membership shall be by vote of the Board upon written application from the 
individual seeking admission, endorsed by two members of the Association. 

Those who were admitted to membership in The Mathematical Association of America 

(unincorporated) prior to October 1, 1920, and were in good standing as such on that date, were 
thereby admitted to membership in this Association (Incorporated). 


ARTICLE III—Boarp oF GOVERNORS AND OFFICERS 


1. The Officers of the Association shall be a President, a First Vice-President, a Second Vice= 
President, an Editor-in-Chief of the Official Journal (hereinafter called the “Editor”), a Secretary- 
Treasurer, and an Associate Secretary. 

2. There shall be a Board of Governors (hereinafter called the “Board”), to consist of the 
Officers, the Ex-Presidents for terms of six years after the expiration of their respective presidential 
terms, and of additional elected members (hereinafter called “Governors”). It shall be the function 
of the Board to supervise all scholarly and scientific activities of the Association, to administer 
and control these activities, and to authorize expenditures of funds of the Association, except that 
at the demand of ten or more members of the Board, or at the demand of forty or more members of 
the Association, any proposal to alter or initiate a matter of policy shall be referred to the general 
membership of the Association for its decision. All members of the Board shall hold over until their 
respective successors are selected or appointed and qualify. 

3. There shall be an Executive Committee advisory to the Board, and consisting of the Presi- 
dent, the two Vice-Presidents, the Editor and the Secretary-Treasurer. It shall be the function of 
this Committee to review continually the policies and activities of the Association, to plan and 
organize new activities, to formulate in broad outline the programs of meetings and of publications, 
and in general to consider all matters of importance or of interest to the Association. This Com- 
mittee shall prepare the agenda for meetings of the Board, and shall analyze the implications and 
aspects of all matters which are to come before the Board for decision. It shall present to the Board 
the viewpoints suggested by such analyses, as well as all such facts as may seem pertinent, or as 
may in any way facilitate the Board’s work. 

4. A statement regarding any proposed action of the Board which makes or alters a question 
of policy shall be published in the official journal, or notice of such proposed action shall be mailed 
to each member, before final action has been taken, so that members of the Association may make 
known to the Board their individual views. 

_ __5._The Board shall have authority to fill vacancies ad interim in any office, including vacancies 
in the Board, and to make any other appointments necessary for the transaction of the business 
of the Association. 

6. At all meetings of the Board of Governors a quorum shall consist of not less than five (5) 

members and no business may be validly transacted at a meeting at which less than a quorum is 
present; provided that any meeting of the Board, whether or not a quorum be present, may be ad- 
journed to a specified time and place by a majority of the members present without notice to the 
members at large other than announcement at such meeting. Informal action based on a mail 
ballot by the members of the Board, if ratified at a properly convened meeting of the Board, shall 
be as valid and effective as if originally authorized at such meeting. 
_ . 4. There shall be a Finance Committee responsible to the Board; at the direction of the Board 
it shall receive and administer the funds of the Association, control its properties and investments, 
make its contracts, and exercise such powers as may be delegated to it by the Board. This com- 
mittee shall consist of three members, of whom the Secretary-Treasurer shall be one. 
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8. (a) The Officers and Governors of the Association shall be elected in part by the Board, 
in part by the general membership, and in part by the membership in the Sections of the Associa- 
tion or by the membership in constituencies authorized by the Board for territory where Sections 
do not exist. 

(b) The membership at large shall elect in alternate years respectively a President and a First 
en each for a term of two years, and shall elect each year two Governors, for terms of 

ree years. 

(c) The membership in each Section shall elect triennially a Governor for a term of three 
years. For these elections, at least two nominations shall be submitted to the members by a com- 
mittee appointed for that purpose by the Chairman of the Section. 

( he Board shall elect at appropriate times by ballot and for the terms stated: a Second 
Vice-President for two years; an Editor, a Secretary-Treasurer, and an Associate Secretary, each 
va five years; and members of the Finance Committee (other than the Secretary-Treasurer) for 
our years. 

(e) The President shall be ineligible for rélection. The Vice-Presidents, the Editor, and the 
Seinen shall be eligible for reélection only after an interim equal to their respective terms of 
office. 

(f) Elections by the Board shall be made from nomination by the Executive Committee. At 

least two nominations shall be made for each office to be filled in the case of the Second Vice- 
President and the members of the Finance Committee, and the Board may in any case reject all 
nominations made and call for a new list. 

(g) The names of members to be printed upon the ballots, together with blank spaces in the 
case of elections by the general membership, shall be determined by a Nominating Committee to 
be appointed annually for that purpose by the President with the approval of the Board. Approxi- 
mately six months before the date of the annual meeting all members shall be given an opportunity 
to nominate by mail a candidate for each office to be filled by the members for the ensuing year. 
Approximately one month before the annual meeting the Nominating Committee shall select a 
nominee for President out of the three persons who received the most votes for this office in the 
nominations; the Nominating Committee shall furthermore select two candidates for each other 
office to be filled by the members, one being the person who received the highest vote in the nomina- 
tions and the other being selected from among the several nominees next in order. The election 
shall be by mail or in person and shall close on the day of the annual meeting. 

9. The President shall be the Executive Officer of the Association, shall preside at all meet- 
ings of the Board of Governors and at the annual meeting of the Association. He shall have the 
usual duties pertaining to his office and such other duties as may from time to time be assigned 
him by the Board of Governors. 

10. The Vice-Presidents shall, in the absence of the President, have and exercise the powers 
of the President, their order being determined alphabetically. The Board of Governors may assign 
to the Vice-Presidents such duties as may from time to time be determined. 

11. The Secretary-Treasurer shall have the usual duties pertaining to the office of Secretary 
and of Treasurer, including the custody of the records of the Association and of its Corporate 
Seal, the keeping of minutes of the meetings of the Board of Governors and of the annual meeting 
and special meetings of members, and giving of due notice of all regular and special meetings of 
the Association and of the Board of Governors, and the supervision and safekeeping of the funds 
of the Association. The Secretary-Treasurer shall also have the duty of seeing that whenever 
Governors are elected, including the election of Governors to fill vacancies, a Certificate, under the 
Seal of the Association, giving the names of those elected and the term of their office, shall be 
recorded in the Office of the Recorder of Deeds for Cook County, IIlinois. Such Certificates shall 
be signed by the Secretary-Treasurer and verified by oath of the President. 


ARTICLE IV—MEETINGS 


1. A meeting of the Association shall be held annually, at such time and place as the Board 
may direct. Special meetings of the Association may be called from time to time by the Board, or 
while the Board is not in session by the President of the Association, to be held at such time and 
place as may appear from the call. 

. The Board shall hold a meeting each year immediately preceding the annual meeting of 
the Association. Further meetings of the Board may be held from time to time at the call of the 
President or of any three (3) members of the Board. 

3. Notice of any meeting of members of the Association shall be given by the Secretary- 
Treasurer at least thirty (30) days prior to the date set for each meeting. Notice of all meetings 
of the Board other than the regular meetings provided in Section 2 shall a given to each member 
of the Board at least fifteen (15) days prior to the date set therefor. 

4. Any member of the Association or of the Board may waive notice with the same effect as 
if due notice had been given him. 

5. At all meetings of the Association a quorum shall consist of not less than twenty-five (25) 
members and no business may be validly transacted at a meeting at which less than a quorum 
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is present; provided that any meeting of the Association, whether or not a quorum be present, may 
be adjourned to a specified time and place by a majority of the members present without notice 
to the members at large other than the announcement at such meeting. 

6. Members may take part and vote in person or by proxy at all meetings of the Association. 


ARTICLE V—SECTIONS 


1. Any group of not less than ten (10) members of this Association may petition the Board for 
authority to organize a Section of the Association for the purpose of holding local meetings. The 
Board shall have power to specify the conditions under which such authority shall be granted. 

2. The Association shall not be obligated to pay from its treasury any of the expenses of such 
Sections except as the Board may provide. 


ARTICLE VI—OFFICIAL PUBLICATIONS 


1. The Association shall publish an official journal, which shall be sent free to all members 
of the Association in accordance with Article VII. 

2. The Board shall have full control of the publication and sale of the official journal and of 
all other official publications. 

3. There shall be appointed by the Board a body of Associate Editors who shall give assistance 
in connection with the official journal. 

4. The Board shall from time to time, as the need arises, make special provision for the 
management of any other official publications. 

5. The Board shall fix the price of the official journal and of any other official publications 
of the Association, but in no case shall the journal be sold to non-members for less than the annual 
dues of individual members. 


ARTICLE VII—DvuEs 


1. Members of the Association shall pay an initiation fee of Two Dollars ($2) at the time of 
election. The Board of Governors may authorize the admission to membership of individuals and 
classes of applicants without payment of the admission fee. 

2. The annual dues of each member shall be Four Dollars ($4), including a subscription to 
the official journal. 

3. All dues shall be payable on the first of January of each year. Should the annual dues of 
any member remain unpaid beyond a reasonable time, his name shall be dropped from the list 
after due notice. 

New members entering the Association after April 1 of any year shall have their dues pro- 
rated for the balance of the year, except when they desire to receive the full current volume of the 
the official journal. 

5. Any member who because of age is no longer in active service, who is in good standing at 
the time of his retirement and who has been a member of the Association for twenty years, may, 
upon notifying the Secretary of said retirement, be exempt from the payment of dues, with the 
privilege of obtaining the official journal at an annual cost of one dollar. 


ARTICLE VIII—AMENDMENTS TO THE ARTICLES OF ASSOCIATION AND By-Laws 

1. Changes in the Articles of Association or amendments to the By-Laws may be made at 
any annual meeting of the Association, or at any adjourned session, thereof, or at any special 
meeting of the Association called for such purpose, by a two-thirds (#) vote of those present and 
entitled to vote; provided that due notice concerning such amendment shall have been printed in 
the official journal, or mailed to each member, at least one (1) month before the date of such 
meeting. 

2. No changes in the Articles of Association shall have legal effect until a certificate thereof, 
verified by oath of the President and under Seal of the Association, attested by the Secretary- 
Treasurer, shall be filed in the office of the Secretary of State of the State of Illinois and recorded 
in the office of the Recorder of Deeds for Cook County, Illinois. 
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Now available: 


PROFESSIONAL OPPORTUNITIES IN MATHEMATICS 


The report of a Committee of the 
Mathematical Association of America, 
reprinted from the January 1951 AMERICAN MATHEMATICAL MONTHLY 
24 pages, paper covers 
25¢ for single copies; 10¢ each for orders of ten or more 


Send orders to: HARRY M. GEHMAN, Secretary-Treasurer 
Mathematical Association of America 
University of Buffalo 
Buffalo 14, New York 


THE CARUS MATHEMATICAL MONOGRAPHS 


Two new Carus Monographs were published in 1950. They are: 


No. 9. The Theory of Algebraic Numbers, by Professor Harry Pollard 
of Cornell University. 


No. 10. The Arithmetic Theory of Quadratic Forms, by Professor B. W. 
Jones of the University of Colorado. 


Each member of the Mathematical Association of America is entitled 
to purchase one copy of each Carus Monograph at $1.75. Orders (pref- 
erably accompanied by remittance) should be sent to: Harry M, Geh- 
man, Secretary-Treasurer, Mathematical Association of America, Uni- 
versity of Buffalo, Buffalo 14, New York. 


Additional copies of Monographs 9 and 10 for members and copies for 
non-members may be purchased at $3.00 from John Wiley and Sons, 440 
Fourth Avenue, New York 16, New York. 


In the case of Monographs | to 8, these orders should be sent to the Open 
Court Publishing Company, La Salle, Illinois. 
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COLLEGE ALGEBRA 
By Ross R. Mipptemiss, Washington University. Ready in March 


The text covers all the topics usually taught in a standard course. The principal aim 
is to make the algebra course more valuable and more stimulating by emphasizing 
reasoning and clear thinking—and by thus combating the student’s tendency toward 
mechanical operations unaccompanied by real thought. 


TRIGONOMETRY, PLANE AND SPHERICAL 
By Lioyp L. Lehigh University. Ready in December 


A basic text for a standard college course in trigonometry, with due attention to both 
the numerical and theoretical aspects of the subject. The arrangement has been 
planned to give utmost flexibility, so as to make the book adaptable to courses of 
varying lengths and needs. 


ANALYTIC GEOMETRY 
By Ross R. Mipptemiss. 316 pages, $3.50 


Presented in such a way as to make a maximum contribution to the general mathe- 
matical training of the student, and to give him a clear understanding of the funda- 
mental methods of analytic geometry. More than the usual amount of attention 
is given to the exponential, logarithmic, trigonometric, and inverse trigonometric 
functions and their graphs. 


DIFFERENTIAL AND INTEGRAL CALCULUS 


By Ross R. Mippiemiss, Washington University. Second edition. 497 pages, 
$4.25 


Offering a clear teachable presentation, the entire text has been revised to incor- 
porate suggested improvements from the teaching of the first edition. A chapter on 
solid analytic geometry has been added ; there are new illustrative examples ; and the 
problems are largely new. 


Send for copies on approval 


McGRAW-HILL [— @ BOOK COMPANY, Inc. | 
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INTERMEDIATE ALGEBRA 
Rosenbach FOR COLLEGES 
Published September, 1951, this book is for college students whose 
Whitman knowledge of algebra is limited. Covers the topics usually com- 


pleted in two years of high-school algebra through progres- 
sions and logarithms but is written at the college maturity level. 


Rosenbach ESSENTIALS OF PLANE 
Whitman TRIGONOMETRY, With Tables 


A teachable text for a semester or quarter course in the early 


Moskovitz years of college or engineering school. Published in 1950. 


oe Ginn and Company 


New York 11 Chicago 16 Atlanta 3. Dallas 1 Columbus 16 San Francisco 3 Toronto 5 


New, revised edition 


Mathematical Logic 


By Willard Van Orman Quine 


NEW edition of a widely praised work in which an inconsistency 
and some other shortcomings observed since its first publication 
have been put to rights. “It will serve the purpose of inculcating, by pre- 
cept and example, standards of clarity and precision which are, even in 
formal logic, more often pursued than achieved.”—Max Black in MIND 
$4.75 


at all bookstores, or 


/ HARVARD UNIVERSITY PRESS 


Cambridge 38, Massachusetts 


authoritative 
PITMAN books 
on | MATHEMATICS 


ALGEBRA FOR COMMERCE AND LIBERAL ARTS 


A. K. BETTINGER & W. A. DWYER 


A clear and simple exposition of the algebraic foundations and skills needed for 
the mathematics of finance and statistics. The general arrangement of the text—well- 
graded illustrative examples, drill exercises and word problems, review exercises— 
assures a high degree of mastery by students of both adequate and inadequate 
mathematical backgrounds. 225 pages, $3.00 


MATHEMATICS FOR FINANCE AND ACCOUNTING 


J. B. COLEMAN & W. O. ROGERS 


Correlates mathematics with accounting and business administration courses, and 
provides a new approach to the thorough understanding of basic principles. Up-to- 
date mortality tables, numerous review exercises and problems highlight the text. 
310 pages, $4.00 


COLLEGE ALGEBRA 


HARRY A. BENDER 


Explains fundamental concepts and emphasizes manipulation by encouraging the 
student to develop his analytical skills through the numerous general problems and 
exercises. Clear explanations for formulas and expressions eliminate the need for 
close supervision. 452 pages, $3.75 


PROJECTIVE AND ANALYTICAL GEOMETRY 


J. A. TODD 


. +. an accurate and readable account. . . . The final and most original chapter 
is probably the best account ever written of the invariants and covariants of quad- 
ratic forms, and of their geometrical interpretation in terms of conics and 
quadratics. A special feature of the book is the vast number of exercises."— 
Mathematical Reviews. 289 pages, $4.50 


REGULAR POLYTOPES 


H. 8. M. COXETER 


A highly readable study of aspects of the five regular solids with numerous ex- 
cellent drawings. “Professor Coxeter has collected and arranged the scat- 
tered material, enriched it with the results of his own research done 
over a period of 25 years, and has presented us with what is, and will 
probably be for many years, the only organized treatment of the 
subject.”—American Mathematical Monthly. 321 pages, $10.00 


THEORY AND USE OF THE COMPLEX VARIABLE 


8. L. GREEN 
A useful introductory account of the complex variable and conformal transforma- 
tion, with some indication of applications to problems of mathematical physics, 
aeronautics, and electrical engineering. 136 pages, $3.75 


You are cordially invited to send for examination copies. 


PITMAN 2 west 45th street 
new york 19 
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THE CONSISTENCY OF THE 
CONTINUUM HYPOTHESIS 


by Kurt Gédel, Member, Institute for Advanced Study 


Tus famous little book, for which Dr. Gédel recently received the Einstein 
prize, is now once again available after several years of being out of print. The 
author has added a few pages of notes and corrections to this reprinting. 
CONTENTS: axioms of set theory in the abstract; existence of classes and sets; 
ordinal numbers; cardinal numbers; the model; proof of the axioms of groups 
A-D for the model; proof that V = L holds in the model; proof that V = L 
implies the axiom of choice and the generalized continuum-hypothesis. 


Annals of Mathematics Study No. 3 
74 pages 6 x 9 inches Planographed, paper $1.25 


PRINCETON UNIVERSITY PRESS 
PRINCETON, NEW JERSEY 


THE My ATHEM ATICS Here is a basic text for an introductory course 
in the mathematics of finance. The use of basic 

principles is emphasized rather than special 
OF FIN ANCE formulas. An appendix of tables; a review of 
logarithms, progressions, and binomial formula 

supplement the text. Contains review problems 


By Franklin 4 Smith and 27 diagrams. 365 pp., $4.00 


TEACHING THE MEANINGS | ott postion othe 


most widely accepted present-day prin- 

ciples of learning. There is a wider appli- 
OF ARITHMETIC cation of appraisal techniques, and a 
scientifically worked out developmental 
program for Grades One through Six. 


By C. Newton Stokes 531 pp. $4.50 


NEW YORK 1, NEW YORK 


APPLETON-CENTURY-CROFTS [35 west 32nd street 
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BASIC ALGEBRA 


M. WILES KELLER, Purdue University 
author of COLLEGE ALGEBRA 
co-author of the Keller-Zant BASIC MATHEMATICS 


On the intermediate-algebra level, Basic Algebra covers the es- 
sentials required by students who (I) need some understanding 
and manipulative ability in algebra for use in elementary courses 
in the sciences or (2) must have basic training in algebra as a 
background for subsequent work in mathematics, engineering, 
and the sciences. 


It includes the topics the student must master if he is to have a 
substantial background for college algebra. Each topic is care- 
fully introduced so that the student will understand the reason 
for the different steps in an operation. A rule is stated in step-by- 
step form, and one or more illustrative problems, broken down 
into similar steps, are presented in a parallel column. Additional 
sample problems, worked out in the text, cover important varia- 
tions. 


The supply of problems is sufficient for both classroom drill and 
regular assignment. Space for the student's calculation is allowed 
for all problems. The text is economically bound in paper. 


January 1952 publication 


HOUGHTON MIFFLIN COMPANY 


Boston New York Chicago Dallas San Francisco 
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For the regular calculus course 


Tomlinson Fort's CALCULUS 


Mathematically rigorous but not difficult, this text is designed for | 
regular college calculus courses; it also provides a thorough © 
grounding in calculus for engineering students. It includes all that 

is given in the usual course and more, so that a suitable selection 

of topics may be made. The first chapter is on infinite series— 
basic to the calculus study. 508 text pages. $4.75 


ATHEMATICS 


For the second-semester courses 


W. L. Hart's ELEMENTS OF 
ANALYTIC GEOMETRY 


A substantial course in plane and solid analytic geometry; termi- 
nology and content oriented with respect to later applications in 
calculus; restricted emphasis on conic sections; avoids content 
which is more efficiently treated in calculus. Moderate length is 
due to care in the selection of content, not to brevity in details. 
Considerable attention is given to general terminology about 
variables, functions, and their graphs. 239 text pages. $3.00 


W. L. Hart's BRIEF COLLEGE ALGEBRA, REV. 


Designed for well prepared freshmen, this text permits speedy 
contact with the most useful and interesting parts of college al- 
gebra. Offers a very brief review of fundamentals, an abbreviated 
treatment of intermediate topics, and then a normal leisurely 
presentation of typically collegiate content. Extensive illustrative 
examples; appealing format. 292 text pages. $3.00 


D. C. HEATH AND COMPANY 


Sales Offices: New York Chicago Atlanta 
San Francisco Dallas Home Office: Boston 
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e from MACMILLAN 


J. V McKelvey e Professor of Mathematics 


lowa State College 


Calculus Revised Edition 


In revision the problem lists are rewritten, the defini- 
tions are clarified and improved, 40 additional fig- 
ures are included, curvilinear motion is treated. 
There is also an entirely new chapter on the theory 
of limits. The author places emphasis on the funda- 
mental comparison principle in tests for converg- 
ence of infinite series. Published in October—$4.50 


Late Professor of Mathematics 
E. Howard Smart University of London 


Advanced Dynamics, 2 vols. 


This work offers a valuable course of dynamics for 
students of both pure and applied mathematics. It 
is a very competent account of dynamics developed 


in such a manner as to be particularly suitable for 
honors students in the universities. Vol. I is entitled 
DYNAMICS OF A PARTICLE; Vol. Il, DYNAM- 
ICS OF A SOLID BODY. 1951—$12.00 the set 


Richard G. Cooke « Reader.in Pure Mathematics 
° University of London 


Infinite Matrices and 
Sequence Spaces 


Here is a clear and detailed account of infinite ma- 
trices, developed with special reference to the sum- 
mability of divergent sequences and series, with a 
discussion of reciprocals and bounds of infinite 
matrices, solution of certain linen matrix equations, 
Hilbert vector space, and other properties of infinite 
matrices employed in quantum mechanics. 1951— 
$6.50 


THE MACMILLAN COMPANY, NEW YORK, N.Y. 
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Announcing... 
NEW Prentice-Hall Mathematics Texts 


BUSINESS MATHEMATICS 
by WALTER G. CASSIDY and C. CARL RUBUSTO, St. John’s University 


@ Explanations in this text are simple, brief, and not too technical. Some 
facts and formulas have been stated without proof. Mathematical rigor has 
been avoided in the belief that it is neither desirable nor necessary on 
this particular level. 


@ Material proceeds from simple concepts in arithmetic to the more com- 
plex ones in life insurance. Many illustrations make subject matter con- 
crete; problems are both interesting and practical. 


464 pages 5%” x 8%” Published November 1951 


COLLEGE MATHEMATICS second Edition 


by W. W. ELLIOTT, Duke University; and EDWARD R. C. MILES, The 

Johns Hopkins University. 

@ This new edition has over 1250 new problems from simple numerical 
exercises to problems requiring honest imaginative effort. Contains an 
entirely new chapter on Inequalities. 

@ Text is non-integrated, so that each section is a self-contained unit. For in- 
stance, the section on algebra introduces no concepts from trigonometry. 

448 pages 6” x9" Published July 1951 


Mathematics of Finance rhird Edition 


by T. M. SIMPSON, University of Florida; Z. M. PIRENIAN, University of 
Florida; and B. H. CRENSHAW 


@ Contains entirely new sets of problems throughout the book; total number 
of problems is 3200—an increase of 30% over previous edition. 

@ The following topics have been expanded and clarified: (a) use of sub- 
scripts in mathematics, (b) determining premiums for combination pol- 
fcies, (c) surrender options of life insurance policies. 

491 pages 6” <9” Published June 1951 


Send for your copy of each of these texts today 


GEORGE BANTA PUBLISHING COMPANY, MENASHA, WISCONSIN 
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GENERAL MATHEMATICAL PAPERS 


ALGEBRA 


FRANK, EvELtyn. On Certain Determinantal 
Equations, 300-309. 


Theorem, 365-370. 
RIoRDAN, JoHN. A Recurrence Relation for 


—— A. W. and W. M. Zarine. Euclid’s 
orithm and the Least-Remainder Algo- 
m, 156-159. 

LEAVITT, W. G. Mappings of Vector Spaces 
and the Theory of Matrices, 219-222. 
MOLLER, RAYMOND. Sums of Powers of Num- 

bers having a Given Exponent Modulo A 
Prime, 226-230. 
Ore, OysTEIN. The General Chinese Remainder 


Three-Line Latin Rectangles, 159-162. 
Sauzer, H. E. An Elementary Note on Powers 
of Quaternions, 298-300. 
SaMET, P. A. An Equation in Gaussian Integers, 
448-452. 
SzEKERES, G. A Canonical Basis for the Ideals 
of a Polynomial Domain, 379-386. 
ZARING, W. M. See Goodman, A. W. 


ANALYSIS 


Baccui, Harr Das, and CHATTERJEE, PHATIK 
Cuanp. Note on a Second Functional 
Equation, Connected with the Function 
(z), 91-92 

Busn, K. A. Continuous Functions without 
Derivatives, 222-225. 

Caruitz, L. Note on a Paper of Bagchi and 
Chatterjee, 683-684. 

CHATTERJEE, PHATIK CHAND. See Bagchi, 
Hari Das. 

CuurcuHILL, R. V. Integral Transforms and 
Boundary Value Problems, 149-155. 

Erpé.y1, A. See Weber, Maria. 


Fort, M. K., JR. Some Properties of Continu- 
ous Functions, 372-375. 

McSHANng, E. J. Partial Orderings and Moore- 
Smith Limits, 1-11. 

Puipps, C. G. Maxima and Minima Under Re- 
straint, 230-235. 

Taytor, A. E. L’Hospital’s Rule, 20-24. 

WEBER, Maria and A. On the 
Finite Difference Analogue of Rodriques’ 
Formula, 163-168. 

Wiener, E. P. Simplified Derivation of the 
og ge of Elementary Transcendentals 


APPLIED MATHEMATICS, STATISTICS 


GaLE, Davin. An Indeterminate Problem in 
Classical Mechanics, 291-295 


Rossins, HERBERT. A Note on Gambling Sys- 
tems and Birth Statistics, 685-686. 


EDUCATION, HISTORY 


Butss, G. A. Autobiographical Notes, 595-606. 
Busu, L. E. The William Lowell Putnam 
Mathematical Competition, 538-542. 
Coo.ipcE, J. L. The Origin of Polar Coordi- 

nates, 78-85. 


. The Unsatisfactory Story of Curvature, 
375-379. 
LANGER, R. E. The Things I Should Have 
Done, I Did Not Do, 443-448. 
RICHARDSON, Moses. Mathematics and In- 
tellectual Honesty, 73-78. 


GEOMETRY 


GappvuM, J. W. The Sums of the Dihedral and 
_ Angles in a Tetrahedron, 370- 
1 


S71. 

Moser, LEo. On the Different Distances Deter- 
mined by Points, 85-91. 

MussELMAN, J. R. On the Rectangular Hyper- 
bola, 11-19. 


Rosinson, Rosin. Robinson’s Constant, 296- 
297. 


THEBAULT, Victor. Perspective and 
Triangles and 24-28 

UNDERWOOD, R. S. Functions of N Variables 
in Extended Analytic Geometry, 453-460. 

WALKER, A. W. The Differential Equation of a 
Conic and Its Relation to the Aberrancy, 
531-538. 

WavyteE, L. L. Unique Arrangements of Points 
on a Sphere, 606-611. 


LOGIC 


Quine, W. V. The Problem of Simplifying 
Truth Functions, 521-531. 


Swirt, J. D. Algebraic Properties of N-Valued 
Propositional Calculi, 612-621. 
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